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Macrozooplankton  and  Small  Nekton  in  the  Coastal  Waters 
Off  Vancouver  Island  (Canada)  and  Washington  , 
Spring  and  Fall  of  1963 

By 

DONALDS.  DAY,  Oceanographer 

National  Marine  Fisheries  Service  Biological  Laboratory 
Seattle,  Washington   98102 


ABSTRACT 

Eight  species  of  euphausiids,  5  species  of  mysids,  and  14  spe- 
cies of  fish  were  identified.  Euphausiids  composed  about  90  percent  by 
number  of  the  organisms  caught,  and  fluctuations  in  their  abundance  were 
concomitant  with  changes  in  the  biomass  of  the  samples.  The  bulk  of  the 
organisms  collected  at  night  were  in  the  upper  30  m.  All  species  were 
taken  by  a  0.9-m.  Isaacs-Kidd  midwater  trawl. 

The  concentration  of  organisms  was  lowest  near  shore,  reached 
a  maximum  at  or  near  the  outer  edge  of  the  continental  shelf,  and  de- 
creased again  farther  offshore.  The  concentration  of  organisms  was 
greater  in  the  southern  part  of  the  region  than  in  the  northern  part.  This 
distribution  was  apparently  related  to  the  general  surface  circulation. 
Seasonal  fluctuations  were  indicated  by  a  decrease  in  biomass  from  spring 
to  fall. 


INTRODUCTION 


Predictions  of  the  location  and  abundance 
of  commercial  fishes  that  depend  on  plankton 
for  food  can  be  improved  by  a  knowledge  of  the 
distribution  and  numbers  of  plankton  within 
large  regions  of  the  sea.  The  waters  over  the 
continental  shelf  and  slope  along  the  west  coast 
of  the  United  States  and  Canada  appear  to  be 
one  of  the  world's  highly  productive  marine 
environments  (Reid,  1962).  Little  is  known, 
however,  about  the  distribution  and  composi- 
tion of  the  macrozooplankton  and  small  nekton 
inhabiting  the  region  off  the  coasts  of  Vancouver 
Island,  British  Columbia,  and  the  State  of 
Washington.  Aron  (1959,  1962)  reported  on  the 
abundance  and  distribution  of  oceanic  macro- 
zooplankton and  small  nekton  in  the  north- 
eastern Pacific  Ocean  during  the  summer  of 
1957  and  the  summer  and  early  fall  of  1958, 
but  he  obtained  only  a  few  samples  in  the 
coastal    region.    Pearcy  (1964)  and  Pearcy  and 


Laurs  (1966)  studied  the  seasonal  composition, 
distribution,  and  migration  of  the  mesopelagic 
fishes  over  the  continental  terrace  off  the 
Oregon  coast.  The  taxonomy  and  distribution 
of  euphausiids  in  the  Pacific  Ocean  has  been 
studied  by  Banner  (1949);  Boden,  Johnson, 
and  Brinton  (1955);  Brinton  (1962a);  and 
Hebard  (1966).  Banner  (1947,  1948)  investi- 
gated the  taxonomy  and  distribution  of  the 
mysids  in  the  northeastern  Pacific  Ocean. 

In  spring  and  fall  1963  during  oceanographic 
cruises  of  the  RV  George  B.  Kelez  (Ingraham, 
1967),  macrozooplankton  and  small  nekton  were 
collected  within  185  km.  of  shore  from  Cape 
Cook  on  Vancouver  Island  to  Willapa  Bay, 
Wash.  The  purpose  of  my  report  is  to  show 
the  abundance,  distribution,  and  composition  of 
these  organisms  over  the  continental  shelf 
and  slope. 


METHODS 


A  0.9 -m.  Isaacs -Kidd  midwater  trawl  (Isaacs 
and  Kidd,  1953;  Aron,  1962)  was  used  to 
sample  the  animal  population.  The  body  and 
throat  of  the  net  were  constructed  from 
64-mm.  (stretched  measure)  cotton  netting  with 
a  liner  of  13-mm.  bait  netting  in  the  throat 
(fig.  1).  The  cod  end  was  a  nylon  plankton  net 
of  3-mm.  mesh  with  a  mouth  1/2  m.  in  diam- 
eter. 

Collections  were  obtained  from  May  3  to 
May  16  (79  samples)  and  from  October  28  to 
November  22  (60  samples)  along  lines  per- 
pendicular to  the  coast.  Four  lines  of  stations 
were  spaced  about  111  km.  apart  during  the 
spring  cruise  (fig.  2),  and  nine  lines  of  sta- 
tions were  spaced  about  56  km.  apart  during 
the  fall  cruise  (fig.  3).  Stations  were  located 
near  the  55-,  183-,  914-,  1,829-,  and2,377-m. 
depth  contours  on  each  line  except  line  V,  where 
all  stations  were  near  the  183-m.  depth  con- 
tour. An  additional  station  at  the  119-n-i. 
depth  contour  was  sampled  during  the  fall 
cruise  on  lines  II,  III,  IV,  VI,  VII,  and  VUI. 

During  the  lowering,  towing,  and  retrieval 
of  the  net,  the  speed  of  the  vessel  was  main- 
tained at  3  to  4  knots.  Depth  of  the  trawl  was 
based  on  a  4: 1  ratio  for  wire  length  to  depth, 
established  by  repeated  lowerings  of  the  trawl 
with  a  bathythermograph  attached  to  the  de- 
pressor. Depths  are  believed  to  be  accurate 
within  +20  m.  at  a  depth  of  150  m.  and  +8  m, 
at  30  m.  The  average  length  of  time  for  lower- 
ing and  retrieving  the  net  from  the  sampling 
depths  was:  7  minutes  for  150  m.,  3  minutes 
for  75  m.,  1  minute  for  30  m.,  and  less  than  1 
minute  for  20  m.  or  shallower.  Additional  in- 
fornnation  on  the  towing  characteristics  of 
similar  gear  is  given  by  Aron,  Raxter,  Noel, 
and  Andrews  (1964).  The  catches  probably  in- 
cluded animals  from  water  above  the  sampling 
depths,  because  the  net  was  open  throughout 
the  tows. 

Samples  were  obtained  from  shallow  oblique 
tows  (30  m.  to  the  surface)  at  each  station  during 
both  cruises  (appendix  tables   1   and  2).  Inaddi- 


tion,  samples  from  deep  oblique  tows  (1  50-30  m.) 
were  taken  at  stations  where  the  bottom  depth 
was  914,  1,829,  or  2,377  m.  during  the  spring 
cruise  (appendix  table  1).  All  tows  were  made 
between  1  hour  after  sunset  and  1  hour  before 
sunrise.  Tows  were  made  in  steps:  for  the 
shallow  tows,  8  m.  of  cable  were  retrieved 
every  2  minutes  for  15  steps;  and  for  the  deep 
tows,  16  m.  of  cable  were  retrieved  every 
minute  for  30  steps  until  120  m.  of  cable  re- 
mained in  the  water.  This  remaining  length  of 
cable  was  retrieved  as  rapidly  as  possible, 
usually  within  1  minute.  Thus,  the  duration  of 
the  tows  was  30  minutes  from  the  time  the  net 
reached  maximum  depth  until  it  was  at  the  upper 
limit  (surface  or  30  m.)  of  the  depth  interval. 

Horizontal  tows  were  taken  at  two  stations 
during  the  spring  cruise  to  provide  informa- 
tion on  vertical  movement  of  organisms  in  the 
upper  150  m.  (appendix  table  3).  At  station  8, 
samples  were  obtained  at  dusk,  midnight,  dawn, 
and  afternoon  during  a  24-hour  period  at  the 
surface  and  depths  of  15,  30,  75,  and  150  m. 
(Because  of  equipment  failure,  samples  were 
collected  at  4:00  p.m.  instead  of  "noon.")  At 
station  17,  samples  were  taken  at  dusk,  mid- 
night, dawn,  and  noon,  at  the  surface  and  depths 
of  10,  20,  30,  75,  and  150  m.  At  both  stations, 
the  net  was  at  the  specified  depth  for  10 
minutes. 

At  the  laboratory,  water  was  removed  from 
the  samples  by  filtering  through  nylon  cloth 
having  about  1.5-mm.  mesh.  Fishand  medusae 
larger  than  1  cm.  were  removed,  and  the  re- 
mainder of  the  sample  was  weighed  with  an 
accuracy  of  +  0.1  g.  The  volume  of  eachfiltered 
sample  was  determined  by  displacement  of  5- 
percent  Formalin  in  a  graduated  cylinder.  The 
values  for  weight  and  volume  had  a  correlation 
coefficient  of  0.99.  In  this  paper,  weight  is  used 
as  the  measure  of  biomass.  Samples  of  more 
than  30  g.  were  subdivided  by  a  Folsom 
plankton  splitter  (McEwen,  Johnson,  and  Fol- 
som, 1954)  so  that  the  subsamples  contained 
about    400     organisms.     The    organisms    from 
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Figure  1. — The  0.9-m.  I.saacs-Kidd  midwarer  rrawl. 


Figure  2. — Station  locations,  spring  1963.  (The  183-  and  1,829-m.  depth  contours  are  shown.) 


these  subsamples  and  the  remaining  samples 
were  sorted  according  to  taxonomic  groups 
and  counted  (appendix  tables  1,  2,  and  3). 
Species  of  euphausiids,  mysids,  and  fish  were 
identified  and  their  distributions  are  discussed 
in  the  following  sections. 

To  evaluate  sampling  variability,  four  repli- 
cate shallow  and  deep  oblique  tows  (four  sam- 
ples in  each  interval:  surface  to  30  m.  and  30- 
150  m.)  were  made  during  the  spring  cruise  at 
station  12  and  two  replicate  shallow  tows  were 


made  at  most  stations  on  lines  III,  VI,  and 
VII  during  the  fall  cruise  (total  of  30  samples). 
Averaged  coefficients  of  variation  for  the  wet- 
weight  values  (computed  from  the  replicate 
tows)  were  used  as  criteria  for  judging  the 
significance  of  areal  differences  in  the  biomass 
values  (figs.  4  and  5).  The  coefficients  were  28 
percent  in  spring  and  46  percent  in  fall  for  the 
shallow  tows,  and  17  percent  in  spring  for  the 
deep  tows. 
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Figure  3. — Station  locations,  fall  1963.  (The  183-  and  1,829-m.  depth  contours  are  shown.) 
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Figure  4. — Distribution  of  blomass  as  determined  by  shallow  oblique  tows  (surface  to  30  m.),  spring  1963.  (The  183-  and 

1,829-m.  depth  contours  are  shown.) 
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Figure  5. — Distribution  of  biomass  as  determined  by  shallow  oblique  tows  (surface  to  30  m.),  fall   1963.   (The  183-  and 

1,829-m.  depth  contours  are  shown.) 


GEOGRAPHIC   DISTRIBUTION 


The  quantity  of  macrozooplankton  and  snnall 
nekton  that  were  taken  within  the  upper  30  m. 
of  the  water  column  varied  substantially  in 
the  study  area  both  seasonally  and  geographi- 
cally. The  relative  abundance  of  macrozoo- 
plankton within  the  study  area  and  possible 
reasons  for  variations  in  their  distribution 
are  described  in  the  subsequent  sections  on 
biomass  and  major  taxonomic  groups, 

BIOMASS 

The  biomass  in  the  surface  layer,  estimated 
from  the  shallow  oblique  tows,  was  consider- 
ably greater  in  the  spring  than  in  the  fall.  In 
both  seasons  abundance  varied  widely  seaward 
from  the  coast  and  from  north  to  south  along 
the  coast.  Along  lines  perpendicular  to  the 
coast,  the  biomass  was  minimal  nearshore, 
reached  a  nnaximum  at  or  near  the  outer  edge 
of  the  continental  shelf  (183-m.  depth  contour), 
and  decreased  again  farther  offshore  (figs.  4 
and  5),  The  only  exceptions  to  this  general 
distribution  were  in  the  fall  along  line  V, 
where  all  stations  were  located  at  the  183-m. 
depth  contour  near  the  Juan  de  Fuca  Canyon, 
and  along  line  VIII,  where  the  biomass  reached 
a  maximum  over  the  119-rn.  depth  contour, 
decreased  to  a  minimum  at  183  m.,  and  then 
increased  seaward.  Neither  the  distributions 
of  surface  temperature  and  salinity,  nor  cur- 
rents provide  an  immediate  explanation  for 
this  general  pattern.  Similar  distributions  have 
been  reported  by  Mednikov  (1958)  for  the 
Kurile -Kamchatka  region  of  the  northwestern 
Pacific  Ocean  and  by  St.  John  (1958)  for  the 
Cape  Hatteras  region  of  the  northwestern 
Atlantic  Ocean. 

The  greatest  biomass  was  found  in  the  south- 
ern part  of  the  region.  The  boundary  between 
relatively  high  and  low  biomass  was  between 
lines  VI  and  VIll  in  spring,  and  shifted  about 
111  km.  to  the  south,  between  lines  IV  and  VI, 
in  fall. 

The  distribution  of  biomass  was  similar  to 
the  general  features  (Ingraham,  1967)  of  the 
surface  circulation  (surface  to  200  m.).  Low 
biomass  coincided  with  a  distinct  onshore 
movement  of  offshore  water  near  the  middle 
of  Vancouver  Island  (figs.  6  and  7).  Biomass 
was  high  where  the  circulation  was  charac- 
terized by  eddies  or  reduced  flows  off  the 
coasts  of  Washington  and  southern  Vancouver 
Island.  There  was  no  evidence  of  continuous 
northward  flow  of  near-shore  water  along 
Vancouver  Islandnorthof  lat.  48  N.  (Ingraham, 
1967), 

TAXONOMIC  GROUPS 

The  seasonal  and  geographic  changes  in  the 
distribution  of  biomass  were  examined  relative 
to   the    distribution  of  the  most  important  tax- 


onomic groups.  Euphausiids  were  of  primary 
concern  since  they  contributed  the  largest 
numbers  to  the  biomass. 


Euphausiids 

Eight  species  of  euphausiids  were  identified: 
Euphausia  pacifica,  Thysanoessa  spinifera, 
T.  longipes,  _T.  raschii,  Tessarabrachion  ocu- 
Tatus,  Nematoscelis  difficilis,  Nematobrachion 
flexipes,  and  Stylocheiron  maximum.  These 
species  constituted  90  percent,  by  number,  of 
the  total  catch  (figs.  8  and  9).  E.  pacifica 
and  T.  spinifera  were  the  most  abundant 
euphausiid  species,  contributing  76  and  14 
percent,  by  number,  of  the  organisms  col- 
lected (figs.  10-1  3).  The  differences  in  biomass 
from  north  to  south  (figs.  4  and  5)  were  evi- 
dently related  to  the  distribution  of  E.  pacifica 
(figs.  10  and  11).  Ninety-five  percent  of  the  E. 
pacifica,  by  number,  were  collected  from  the 
area  of  high  biomass.  T,  spinifera  was  usually 
more  prominent,  relative  to  the  total  catch, 
where  the  abundance  of  E.  pacifica  was  low. 

The  record  of  seasonal  changes  in  abundance 
and  composition  of  euphausiids  (tables  1  and  2) 
indicate  larger  numbers  of  E.  pacifica  in 
spring  than  in  fall  by  a  ratio  of  about  2  to  1. 
Numbers  of  T.  spinifera  increased  slightly 
but  their  percentage  of  the  total  catch  in- 
creased markedly  during  the  same  period 
(table  1).  The  substantial  decrease  in  abun- 
dance of  E.  pacifica  accounted  for  most  of 
the  reduction  in  biomass  from  spring  to  fall. 

The  seasonal  decrease  in  bionnass  was  also 
influenced  by  the  presence  of  larger  speci- 
mens of  E.  pacifica  and  T,  spinifera  in  spring 
than  fall.  Brinton  ( 1962b)  stated  that  E.  pacifica 
may  live  as  long  as  2  years  and  spawn  at  least 
twice  and  that  two  size-classes  spawn  off 
central  California  in  a  period  from  April  to 
June:  (1)  males  13  to  14mm.  andfemales  13  to 
1  6  mm.,  and  (2)  males  17  to  19  mm.  and  females 
18  to  24  mm.  If  these  size-classes  represent 
age -groups  I  and  II,  E.  pacifica  collected  in 
spring  (fig.  14)  were  primarily  of  age-group II 
while  most  of  the  catch  in  fall  was  of  age -group 
I,  with  only  a  remnant  of  age -group  II.  The 
similarity  in  seasonal  shift  in  the  modal  size 
of  T.  spinifera  (fig.  15)  and  E.  pacifica  (fig.  14) 
suggests  similar  seasonal  age-class  com- 
position of  the  two  species.  Because  the  mesh 
in  the  0.9-m.  midwater  trawl  did  not  retain 
euphausiids  smaller  than  10  mm.,  the  O  age 
group  could  not  be  evaluated. 

Seasonal  abundance  and  dominant  species  of 
euphausiids  were  grossly  different  offshore 
from  the  914-m.  contour,  south  of  the  Strait  of 
Juan  de  Fuca,  E.  pacifica  was  dominant  in 
spring,  but  T.  spinifera  dominated  or  shared 
dominance  with  _E.  pacifica  in  the  fall  (figs. 
10-13).  Numbers  of  E.  pacifica  were  relatively 


Figure  6. — Geopotential  topography,  0/1,500  db.,  spring  1963.  (The  183-  and  1,829-m.  depth  contours  are  shown.  Numbers 

Indicate  current  velocities,  cm. /sec.) 


Figure  7. — Geopotential  topography,  0/1,500  db.,  fall  1963.  (The  183-  and  1,829-m.  depth  contours  are  shown.  Numbers 

Indicate  current  velocities,  cm. /sec.) 
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Figure  8. --Number  of  euphausiids  taken  during  30-mlnute  oblique  tows  from  the  surface  to  30-m.  depth,  spring  1963. 
(The  183-  and  1,829-m.  depth  contours  are  shown  as  dotted  lines.) 
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Figure  9. --Number  of  euphausilds  taken  during  30-minute  oblique  tows  from  the  surface  to  30-m.  depth,  fall  1963. 
(The  183-  and  1,829-m.  depth  contours  are  shown  as  dotted  lines.) 
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Figure  10. — Number  of  Euphausia  pacifica  taken  during  30-minute  oblique  tows  from  the  surface  to  30-m.  depth,  spring 
1P63.  (The  183-  and  1,829-m.  depth  contours  are  shown  as  dotted  lines.) 
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Figure  11. — Number  of  Euphausia  pacifica  taken  during  30-mlnute  oblique  tows  from  the  surface  to  30-m.  depth,  fall 
1963.  (The  183-  and  1,829-m.  depth  contours  are  shown  as  dotted  lines.) 
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Figure  12. — Number  of  Thysanoessa  spinifera  taken  during  30-mlnute  oblique  tows  from  the  surface  to  30-m.  depth, 
spring  1963.  (The  183-  and  1,829-m.  depth  contours  are  shown  as  dotted  lines.) 
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Figure  13. — Number  of  Thysanoessa  splnifera  taken  during  30-minute  oblique  tows  from  the  surface  to  30-m.  depth, 
fall  1963.  (The  183-  and  1,829-m.  depth  contours  are  shown  as  dotted  lines.) 
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Table  1.— Number  and  percentage  composition  of  euphausiid 
species  collected  in  the  surface  to  30-m.  depth  interval 
at  locations  sampled  in  both  spring  and  fall  1963 


Euphausiids  collected 

Species 

Spring 

Fall 

Spring 

Fall 

Euphausia  pacif ica 

TKysanoessa  spinifera 

Nematoscelis  dlf f icilis. . . 

Number 

"iV.Sll 

6,130 

^0 

88 

0 

1 

Number 

22,369 
7,983 
53 
25 
28 
0 

Percent 

88.^ 
11.3 
0.1 
0.2 

1  0.0 

Percent 

73.^ 
26.2 
0.2 

Thysanoessa  longipes 

Nematobrachion  flexipes. . . 

0.1 
0.1 

Tessarabrachion  oculatus . . 

— 

S'ijOVO 

30,';58 

100.0 

100.0 

^  Less  than  0.05. 


SPRING 

FALL 

No. specimens 

1,000 

1,000 

Meon  length 
(mm.) 

20.9 

15.9 

Modal  length 
(mm  ) 

21.0 

16.0 

• •  Spring 

0---0  Fall 


Table  2. — Total  number  and  percentage  composition  of 
euphausiid  species  collected  in  the  surface  to  30-ra. 
interval  at  all  stations  off  Vancouver  Island  and 
Washington,  spring  and  fall  1963 


Species 


Euphausiids  collected 


Spring 


Number  Percent  Number  Percent 


Euphausia  pacif  ica 78,956 

Thysanoessa  spinifera 6,A68 

Thysanoessa  longipes 252 

Nematoscelis  dlfficilis. ...  66 

Nematobrachion  flexioes. ...  12 

Tessarabrachion  oculatus. . .  1 


92.1 

53 

171 

7^.2 

7.5 

18 

101 

25.3 

0.3 

96 

0.1 

0.1 

128 

0.2 

^  0.0 

Kl 

0.2 

1   0.0 

1 

1  0.0 

— 

8 

^  0.0 

Thysajioessa  raschii 

0 

— 

8 

^  0.0 

100.0 

71,646 

100.0 

^  Less  than  0.05. 


Figure  14. — Size    distribution   of   Euphausia    pacifica  off 
Vancouver  Island  and  Washington  in  spring  and  fall, 
1963. 
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SPRING 

FALL 

No.  specimens 

1,000 

1,000 

Mean  length 
(mm.) 

21.0 

16.6 

Modal  length 
(mm.) 

2  1.0 

14-15 

Figure  15. — Size    distribution   of   Thysanoessa    spinifera 
off  Vancouver  Island  and  Washington   in  spring  and 
fall,  1963. 
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large  in  spring  but  much  smaller  in  the  fall. 
Conversely,  numbers  of  T.  spinifera  were 
significantly  larger  in  the  fall  than  in  the 
spring.  This  increase  in  abundance  oi  T_.  spini- 
fera may  be  associated  with  upwelling  that  oc- 
curs during  summer  off  Washington  and  Van- 
couver Island  (Doe,  1955).  The  high  abundance 
of  T,  spinifera  in  the  southern  part  of  its  range 
has  been  associated  with  centers  of  upwelling 
by  Brinton  (1962a). 

Of  the  remaining  euphausiid  species,  N.  dif- 
ficilis  was  found  in  significant  numbers  only 
in  the  fall  at  stations  27  and  28  where  it  con- 
stituted 31  and  27  percent,  respectively,  of 
the  total  euphausiid  catch  and  included  egg- 
bearing  females.  T^,  raschii  was  taken  only  at 
station  20  in  the  mouth  of  the  Strait  of  Juan  de 
Fuca.  Other  species  appeared  only  sporadically 
in  the  samples. 


Other  Groups 

Larval  and  postlarval  benthic  fishes  were 
identified  as  belonging  to  the  families  Cottidae, 
Scorpaenidae,  Hexagrammidae,  Liparidae, 
Pleuronectidae,  and  Agonidae.  Fourteen  spe- 
cies of  mesopelagic,  epipelagic,  and  neritic 
fish  were  identified  (table  3). 

Mesopelagic  fishes  were  numerous  over  the 
continental  slope  but  were  not  collected  over 
the  shelf  (table  4).  They  were  in  only  2  of  18 
samples  along  the  outer  edge  (183  m.)  of  the 
shelf  (station  1  in  spring  and  station  39  in  fall). 
Pearcy  (1964)  found  a  similar  distribution  of 
mesopelagic  fishes  over  the  continental  slope 
and  shelf  off  the  coast  of  Oregon. 


Table  3.— List  of  fishes  collected  by  Isaacs-Kldd  mldwater 
trawl  off  Vancouver  Island  and  Washington,  spring 
and  fall  1963 

Mesopelagic  Epipelagic  and  neritic 


Bathylagidae:  Engraulidae 

Bathylagus  paciflcus En^raulis  mordajc 

Melanostomiatldae:  Osmeridae 

Tactostoma  macropus Thalelchthys  pacificus 

Jfyctophidae:  Scomberesocidae 

Electrons  arcticaA Cololabis  salra 

Myctophum  califomiense  2 

Tarletonbeania  crenxilari.'^  Anoplopomatidae 

Diaphus  theta Anoplopoma  fimbria 

Lampanyctus  leucopsarus  -^ 

Lampanyctus  ritterl Anmodytidae 

Ammodytes  hexapterus 
Paralepldidae: 

Lestidium  rln^ens 

^  Scientific  name  has  been  changed  to  Protomyc tophum 
crockerl. 


3  Scientific  name  has  been  changed  to  Stenobrachius 
leucopsarus. 

Mysids  were  caught  only  in  fall  at  the  near- 
shore  stations  south  of  line  VI.  Five  species 
were  identified:  Neomysis  kadiakensis,  N. 
rayii,  N.  americana,  Acanthomysis  macropsis, 
and  A.  columbiae.  N.  kadiakensis  was  the  domi- 
nant mysid  except  at  station  20  at  the  mouth 
of  the  Strait  of  Juan  de  Fuca.  N.  rayii  was  at 
only  two  stations;  it  was  the  dominant  mysid 
at  station  20  but  contributed  only  about  3  per- 
cent, by  number,  to  the  total  mysid  catch  at 
station  23.  The  limited  distribution  of  N.  rayii 
was  similar  to  the  distribution  of  the 
euphausiid,  Thysanoessa  raschii. 


Table  4. — Numbers  of  mesopelagic  fishes  collected  in  individual  trawl  samples  from  the  surface 
to  30-m.  depth  interval,  over  different  depths  of  water  off  Vancouver  Island  and  Washington, 
spring  and  fall  1963 


Line  of  stations 

Water 
depth 

Spring 

Fall 

VIII 

VI 

III 

I 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

Meters  -----------________  -Number- 


55 

— 

0 

0 

0 

0 

0 

0,0 

0 

119 

— 









0 

0,0 

0 

183 

4 

0 

0 

0 

0 

0 

0,0 

0 

9K 

6 

0 

12 

9 

4 

4 

2,1 

5 

1,829 

U 

5 

K 

6 





11,6 

4 

2,377 

1 

~ 

17 

4 

~ 

1 

18,9 

1 

0,0 

0 

0,0 



0,0 

0 

0,0 



0,0 

0 

0,0 

1 

9,4 

4 

6 

2 

6,0 

6 

0,2 

8 

6,0 

5 

2 
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VERTICAL   DISTRIBUTION 


The  quantity  of  macrozooplankton  and  small 
nekton  that  were  taken  at  various  depths  within 
the  upper  150  m.  of  the  water  column  differed 
diurnally  and  between  sampling  locations.  The 
relative  abundance  of  macrozooplankton  and 
small  nekton  within  the  water  column  are  de- 
scribed by  the  distributions  of  biomass  and 
major  taxonomic  groups. 

BIOMASS 

Vertical  distribution  was  investigated  in  the 
present  study  to  determine  the  depths  of  maxi- 
mum abundance  within  the  upper  150  m. 
throughout  24-hour  periods.  During  the  spring 
cruise  at  stations  8  and  17,  horizontal  tows 
were  taken  at  dusk,  midnight,  dawn,  and  noon 
or  afternoon  within  24-hour  periods.  The  use 
of  a  net  with  an  opening  and  closing  mechanism 
would  have  provided  better  resolution  of  the 
depth  distribution  in  any  one  sample,  but 
sonne  generalizations  can  be  made  from  data 
obtained  with  an  open  trawl.  The  must  larger 
quantities  of  organisnns  collected  in  the  upper 
150  m.  at  dusk,  midnight,  and  dawn  than  in  the 
afternoon  (station  8)  or  at  noon  (station  17) 
indicated  an  apparent  diurnal  vertical  migra- 
tion to  depths  in  excess  of  150  m.  (figs.  16  and 
17). 


DUSK  MIDNIGh 


DAWN  AFTERNOON 


m 


0    15  30  75150         0  15  30  75  150  0  15  30  75  150         0  15  30  75  150 

SAMPLE    DEPTHS      (METERS) 

Figure  16.  —  Distribution  of  biomass  by  time  of  day  and 
depth,  at  station  8,  spring  1963. 


ML 


0   10  20  30  75150       0  10  20  30  75  150       0  10  20  30  75150       0  10  20  30  75150 
SAMPLE     DEPTHS    (METERS) 

Figure  17.  —  Distribution  of  biomass  by  time    of    day  and 
depth,  at  station  17,  spring  1963. 

Additional  information  on  the  nighttime  ver- 
tical distribution  of  the  biomass  was  provided 
by  samples  from  oblique  tows  near  the  914-, 
1,829-,  and  2,377-m,  depth  contours  during  the 
spring  cruise.  The  well-mixed  surface  layer 
was  sampled  by  towing  obliquely  through  the 
upper  30  m.  Tows  from  150  to  30  m.  were 
taken  to  sample  the  layer  from  the  base  of 
the  halocline  through  the  thermocline.  Most  of 
the  organisms  were  collected  in  the  surface 
layer    at    all  stations  except  station  7  (fig.  18). 


TAXONOMIC  GROUPS 

Distributions  of  the  most  important  taxo- 
nomic groups  were  examined  in  relation  to  time 
of  sampling  and  some  oceanic  features.  Eu- 
phausiids  and  crab  larvae  were  of  primary  con- 
cern since  they  contributed  the  largest 
numbers  to  the  biomass. 


Euphauslids 

In  the  spring  some  gross  differences  were 
apparent  in  the  nighttime  vertical  distribution 
of  several  euphausiid  species.  Most  E.  pacifica 
and  T^.  spinifera  were  caught  in  the  shallow 
oblique  tows,  whereas  T.  oculatus  was  most 
abundant  in  the  deep  oblique  tows  (table  5). 

Catches  from  horizontal  tows  at  stations 
8  and  17  indicated  that  euphausiids  were  rare 
at  the  surface  throughout  the  24-hour  sampling 
periods.     At    dusk,    midnight,     and    dawn,    the 


IB 


o 


I        I    SURFACE  TO  30  METER 
OBLIQUE  TOWS 


30-150  METER 
OBLIQUE  TOWS 


Figure  18.  — Distribution  of  biomass  in  spring  1963  as  wet  weight  in  grams  per  30-minute  tow.  (The  183-  and     1,829-m. 

depth  contours  are  shown.) 


largest  numbers  occurred  at  30  m,  at  station 
8,  and  within  the  upper  30  m.  at  station  17 
(table  6).  These  slight  differences  in  distribu- 
tions may  have  been  affected  by  the  bright 
moonlight  during  the  sampling  at  station  8  and 
the  absence  of  moonlight  at  station  17. 

All  euphausiids,  with  the  possible  exception 
of  jr.  longipes  were  more  numerous  in  the 
upper  150  m.  during  dusk,  midnight,  and  dawn 
than  at  noon  or  afternoon.  T.  longipes  showed 
evidence    of   vertical   migration   at    station    17, 


but  not  at  station  8  (table  7),  Differences  in 
sampling  time  and  vertical  distribution  of  tem- 
perature and  salinity  at  these  two  stations  may 
have  affected  the  differences  in  distribution. 
T.  longipes  was  found  in  the  upper  150  m. 
during  the  afternoon  at  station  8,  where  a 
well-mixed  surface  layer,  about  60  m.  thick, 
existed  above  a  sharp  thermocline;  it  was  not 
taken  at  station  17  at  noon  where  these  physical 
features  were  missing  (fig.  19).  Brinton 
(1962a)   noted  that  the   vertical  movements  of 
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Table  5. — Number  and  percentage  of  euphausiid  species  collected  in  spring  1963  at  depth  intervals 
of  surface  to  30-m.  and  30-  to  150-m.  at  stations  2,  U,   7,  8,  11,  12,  13,  16,  17,  and  18 


Species 


Euphausiids 
collected 


Surface- 
30  m. 


Percentage 

species  caught 

in  each  interval 


Surface- 
30  m. 


30- 

150  m. 


Frequency 
of  occurrence 


Surface- 
30  m. 


30- 

150  m. 


Number 


Percent 


Percent 


Euphausia  pacifica 

Thysanoessa  spinifera. • . . 

Ttiysanoessa  lon^ipes 

Nematoscelis  difficilis. . 
Tessarabrachion  oculatus. 
Nematobraehlon  flexipes. . 
Stylocheiron  maximum 


U,223 

2,3^2 

86 

U 

100 

100 

558 

291 

66 

34 

92 

77 

219 

331 

-40 

60 

85 

100 

66 

73 

48 

52 

46 

62 

1 

<;8 

2 

98 

8 

77 

12 

15 

44 

56 

8 

38 

0 

4 

0 

100 

0 

31 

Table  6 Numbers  of  euphausiids  collected  at  different  depths  and  periods  of  the  day  in 

horizontal  tows  at  stations  8  and  17,    spring  1963 


Depth 


Station  8 


Dusk  Midnight  Dawn  Afternoon 


Station  17 


Midnight 


Dawn 


Noon 


Meters 

Number 

Number 

Nufliber 

0 

0 

0 

0 

10 

— 

— 

— 

15 

36 

12 

6 

20 

— 

— 

— 

30 

192 

1,012 

722 

75 

124 

64 

546 

150 

9-4 

48 

156 

Number 


Number 


<45 
0 

17 


7 

2 

0 

0 

1,672 

870 

704 

0 

1,912 

531 

574 

0 

2,352 

154 

1,968 

0 

190 

94 

692 

0 

174 

86 

193 

47 

T.  longipes  in  the  northern  part  of  their  range 
were  different  from  those  farther  south. 

The  vertical  distribution  and  migration  of 
some  of  the  euphausiid  species  differed  slightly 
from  the  description  by  Brinton  (1962a).  He 
stated  that  'X.  spinifera  was  restricted  to 
depths  of  less  than  100  m.  and  showed  no 
evidence  of  diurnal  vertical  migration,  whereas 
we  did  not  take  adults  of  this  species  in  the 
upper  150  m.  of  the  water  column  during  noon 
or  afternoon  periods.  The  absence  of  adults 
may  indicate  vertical  migration  or  avoidance 
of  the  trawl  by  the  animals.  Brinton  also 
found  N.  difficilis  common  in  the  upper 
140  m.  and  no  clear  evidence  of  diurnal 
vertical  migration.  There  was  slight  evidence 
for  such  movements  at  station  17  (table  7), 
however. 


Other  Groups 

At  dusk,  midnight,  and  dawn,  a  substantial 
part  of  the  biomass  was  collected  at  the  sur- 
face at  station  8  but  not  at  station  17  (figs.  16 
and  17).  At  station  8,  the  largest  catch,  taken 
from  75  m.  at  midnight,  contained  at  least  seven 
times  as  many  crab  larvae  (Cancer  sp.)  as 
any  of  the  other  samples.  The  surface  samples 
taken  at  dusk,  midnight,  and  dawn  contained  74 
to  94  percent  crab  larvae,  by  number.  Large 
concentrations  of  crab  larvae  and  euphausiids 
were  not  found  at  the  same  depths  (tables  6 
and  8),  but  large  numbers  of  crab  larvae  and 
postlarval  benthic  fishes  (table  9)  were  caught 
together  at  dusk,  midnight,  and  dawn.  The 
fishes  were  from  the  families  Scorpaenidae 
and  Cottidae. 
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Table  7 Number  of  euphausiids  of  six  species  collected  at  different  depths  in  horizontal  tows 

during  the  24— hour  sampling  periods,  spring  1963 


station  8 

station  17 

Depth 

Dusk 

Midnight 

Dawn 

Afternoon 

Dusk 

Midnight 

Dawn 

Noon 

Meters 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

EuDhausia  pacifica 

0 

0 

0 

0 

0 

7 

2 

2 

0 

10 

— 

— 

— 

— 

1,672 

868 

684 

0 

15 

7 

5 

0 

0 

— 

— 





20 

— 

— 

— 

— 

1,892 

479 

490 

0 

30 

127 

958 

620 

0 

2,336 

134 

1,832 

0 

75 

43 

64 

492 

0 

141 

80 

598 

0 

150 

69 

20 

128 

0 

161 

74 

165 

45 

. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

— 

— 

— 



0 

2 

20 

0 

15 

1 

5 

0 

0 









20 

— 

— 

— 

— 

16 

41 

80 

0 

30 

14 

46 

44 

0 

8 

6 

120 

0 

75 

7 

0 

10 

0 

3 

2 

82 

0 

150 

2 

0 

12 

0 

0 

7 

20 

0 

Thysanoessa  lonj:^lpes- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

— 

— 

— 

— 

0 

0 

0 

0 

15 

26 

1 

1 

8 









20 

— 

— 

— 

— 

0 

5 

0 

0 

30 

43 

8 

50 

45 

8 

6 

16 

0 

75 

73 

0 

38 

0 

36 

11 

2 

0 

150 

19 

27 

10 

17 

7 

4 

5 

1 

Nematoseelis  difficil 
0          0 

0 

0 

0 

0 

~   0 

0 

0 

10 

— 

— 

— 



0 

0 

0 

0 

15 

2 

1 

5 

0 









20 

— 

— 

— 

— 

0 

6 

4 

0 

30 

8 

0 

6 

0 

0 

8 

0 

0 

75 

1 

0 

4 

0 

10 

1 

10 

0 

150 

1 

0 

2 

0 

6 

1 

1 

1 

-  -  -  -  -Tessarabrachion  oculatus  -  -  -  -  - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

— 

— 





0 

0 

0 

0 

15 

0 

0 

0 

0 









20 

— 

— 

— 

— 

0 

0 

0 

0 

30 

0 

0 

2 

0 

0 

0 

0 

C) 

75 

0 

0 

£. 

0 

0 

0 

0 

c 

150 

3 

0 

4 

0 

0 

0 

2 

0 

Nematobrachion  flexip 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

— 

— 

— 

— 

0 

0 

0 

0 

15 

0 

0 

0 

0 

— 

— 

— 

— 

20 

— 

— 

— 

— 

4 

0 

0 

0 

30 

0 

0 

0 

0 

0 

0 

0 

0 

75 

0 

0 

0 

0 

0 

0 

0 

0 

150 

0 

0 

0 

0 

0 

0 

0 

0 
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TEMPERATURE 


Figure  19. 


-Temperature  and  salinity  profiles  at  stations 
8  and  17,  spring  1963. 


Table  8. — Numbers  of  crab  larvae  ( Cancer  sp. ) 
collected  at  different  depths  at  station  8 
during  a  24— hour  sampling  period,    spring 
1963 


Depth 


Larvae  collected 


Dusk   Midnight   Dawn   Afternoon 


Meters   Number   Number   Number   Number 


Table  9. — Numbers  of  postlarval  benthio  fishes 
collected  at  different  depths  at  station  8 
during  a  2'+-hour  sampling  period, 
spring  1963 


Depth 


Fishes  collected 


Disk        Midnight      Dawn      Afternoon 


Meters       Number       Number       Number       Number 


0 

15 

30 

75 

150 


634 
55 
10 

47 
14 


1,084 

31 

204 

7,728 


1,108  1 

36  10 

12  49 

38  2 

112  9 


0 
15 
30 

75 
150 


19 
6 
0 
5 
2 


29 

1 

3 

133 

2 


15 
2 
0 
3 
1 


Tarletonbednia  crenularis  was  the  only  spe- 
cies of  mesopelagic  fish  collected  in  large 
numbers  at  stations  8  and  17.  About  84 percent 
of    the    total    catch    was    taken   at   the    surface 


(table  10).  Similarly,  Pearcy  (1964)  found  high 
concentrations  of  this  species  at  the  surface 
off  the  coast  of  Oregon. 
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Table  10 Numbers  of  Tarletonbeania  crenularls  collected  at  different  depths  at  stations  8  and 

17  during  the  2'i-hour  sampling  periods,   spring  1963 


Depth 

Station  8 

Station  17 

Dusk 

Midnight 

Dawn     Afternoon 

Dusk 

Midnight 

Dawn 

Noon 

Number 


Number 


0 

19 

1 

3 

0 

71 

2A 

6 

0 

10 

— 

— 

— 

— 

0 

0 

0 

0 

15 

0 

1 

0 

0 

— 

— 

— 

— 

20 

— 

— 

— 

— 

2 

1 

0 

0 

30 

0 

2 

0 

0 

0 

3 

0 

0 

75 

1 

0 

1 

0 

0 

1 

0 

0 

150 

0 

0 

0 

0 

0 

K 

0 

0 

SUMMARY 


1.  Plankton  samples  from  the  upper  150  m, 
of  the  water  column  were  collected  in  coastal 
waters  off  Vancouver  Island,  British  Columbia, 
and  the  State  of  Washington  in  spring  and  fall 
1963,  by  towing  a  0.9-nn.  Isaacs-Kiddmidwater 
trawl. 

2.  The  biomass  was  composed  of  about  90 
percent  euphausiids,  of  which  76  percent,  by- 
number,  were  Euphausia  pacifica  and  14  per- 
cent were  Thysanoessa  spinifera. 

3.  Biomass  was  generally  lowest  near 
shore,  reached  a  maximum  at  or  near  the  outer 
edge  of  the  continental  shelf,  and  decreased 
again  farther  offshore. 

4.  Biomass  was  significantly  higher  in  the 
southern  part  of  the  region  than  in  the  northern 
part. 

5.  Macrozooplanktonic  and  small  nektonic 
organisms  were  much  more  abundant  in  the 
spring  than  in  the  fall.  The  change  in  biomass 
resulted  principally  from  the  large  decrease 
in  nunnbers  of  Euphausia  pacifica  and  the  de- 
crease in  size  of  E.  pacifica  and  Thysanoessa 
spinifera  from  spring  to  fall. 


6.  Mesopelagic  fishes  were  numerous  over 
the  continental  slope  but  were  found  only  oc- 
casionally at  the  edge  of  the  shelf.  None  were 
caught  over  the  continental  shelf. 

7.  Most  of  the  macrozooplanktonic  and  small 
nektonic  organisms  appeared  to  undergo  a  di- 
urnal vertical  migration  of  at  least  150  m.  at 
the  two  stations  where  horizontal  tows  were 
made.  All  the  euphausiid  species  showed 
greatly  diminished  numbers  or  were  com- 
pletely absent  from  the  surface  to  150  m.  dur- 
ing the  day  at  these  two  stations  except 
Thysanoessa  longipes,  which  was  found  in  the 
upper  150  m.  during  daylight  only  at  the  sta- 
tion with  a  sharp  thermocline  and  well-mixed 
layer.  Most  of  the  macrozooplankton  and  sn-iall 
nekton  were  in  the  surface  to  30-m.  rather 
than  the  30-  to  150-m.  interval  at  night. 

8.  Large  concentrations  of  crab  larvae  and 
postlarval  benthic  fishes  were  taken  at  the  sur- 
face and  75  m.,  but  euphausiids  were  not  abun- 
dant at  these  depths.  The  mesopelagic  fish, 
Tarletonbeania  crenularis,  was  caught  pri- 
marily at  the  surface. 
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APPENDIX 


Appendix  Table    1.- 


-Analyses   of  samples   from  30-minute   oblique  tows  taken 
off  Vancouver  Island  and  Washington,    spring  1963 


Station: 

1 

2 

Position: 

l+9°35'  N.  12T°19'  W. 
ii9°3U'  N.   12T°20'  W. 

i+9''32'  N.  127 °23'  W. 
l+9°30'   N.   12T°26'  W. 

Date: 

3  May  1963 

h  May  I963 

Sample   number: 

1 

2 

Time    (P.D.T.): 

2320-2400 

0020-0100 

Sample  depth   (m.): 

30  to  siorface 

150  to  30 

TOTAL  PIANKTOrr 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Car idea 
Cumacea 
Thaliacea 


Number 

Percent 

2,'fOh 

89.5 

276 

9.1 

16 

0.5 

8 

0.3 

k 

0.1 

5 

0.2 

k 

0,1 

k 

0.1 

Number 

Percent 

22i| 

65.6 

8 

2.4 

1 

0.3 

2h 

T.O 

15 

k.k 

2 

0.6 

10 

2.9 

1 

0.3 

k6 

13.5 

8 

2.4 

2 

0.6 

"3^ 


Total 


3,021 


99. 


100.0 


EUPHAUSIACEA 

Eiiphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematnscelis  difficilis 
Tessarabrachion  oculatus 


Nematobrachion  flexipes 
Styiocheiron  maxi::ium 


132 

h.9 

2,568 

95.0 

k 

0.1 

50   22.3 
160    71.^ 

7     3.1 


7 


224 


3.1 


Total 


2,70^    100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arc tic a 
Tactostoma  mac r opus 
Diaphus  theta 
Lampanyc  tus  ritteri 
Larval  and  post- 
larval  fish 

Total 


4     80.0 
1     20.0 


100.0 


50.0 
50.0 


100.0 
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Appendix  Table  1. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  spring  1963--contlnu=>d 


Station: 

2 

3 

Position: 

i+9°30'  N.  12T°26'  W. 
49°32'  N.  12r°23'  W. 

U9°2l+'  N,  12T°36'  W. 
it9°22'05"  N.  127°39'  W. 

Date: 

k   May  1963 

1+  May  1963 

Sample  number: 

3 

1+ 

Time  (P.D.T.): 

0120-0155 

0320-0355 

Sample  depth  (m. ): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Anne lida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

1,168 

85.6 

152 

11.1 

k 

0.3 

12 

0.9 

8 

0.6 

k 

0.3 

8 

0.6 

'k 

0.3 

h 

0.3 

TTsST 


Number 

Percent 

652 

78.4 

72 

8.7 

6 

0.7 

2 

0.2 

52 

6.3 

16 

l.Q 

1+ 

0.5 

12 

l.k 

12 


1.1+ 


Total 


100.0 


"B32" 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nemato3celis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  f lexipes 
Styiocheiron  maximum 


136    11.6 

1,012    86.6 

20      1.7 


i,i6B 


1+96 

ikk 

12 


76.1 

22,1 

1.8 


Total 


652 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tar le tonbe ani a  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  mac r opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


75.0 
25.0 


13 

1 


81.3 
6.2 


100.0 


12.5 


16    100.0 
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Appendix  Table  1. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  spring  1963--contined 


Station: 

k 

k 

Position: 

l+S'l+g'  N.  128°30'  W. 
l+8°49'  N.  128°33'  W. 

U8°ii9'  N,  128°33'  W. 
U8°52'  N.  128°30'  W. 

Date: 

6  May  1963 

-r   May  1953 

Sample  number: 

5 

6 

Time  (P.D.T.): 

2313-23^7 

0320-0359 

Sample  depth  (m.): 

30  to  surface 

150  to  30 

TOTAL  PIANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

19^ 

26.8 

187 

55.5 

2l4 

29.6 

29 

8.6 

17 

2.k 

17 

5.0 

10 

l.k 

28 

8.3 

267 

36.9 

56 

16.6 

1 

0.1 

1 

0.3 

3 

O.k 

8 

2.k 

6 

0.8 

1 

0.3 

2 

0.3 

h 

1.2 

5 

0.7 

1 

0.3 

1 

0.1 

- 

- 

1 

0.1 

3 

0.9 

2 

0.3 

2 

0.6 

Total 


723 


QQ.Q 


337 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Styl'^cheiron  maxi:;ium 


173 
21 


89.2 
10.8 


55 

82.9 

27 

Ik.k 

3 

1.6 

2 

1.1 

TET 


Total 


1Q4 


100.0 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  flrib "la 
Electrona  arctica 
Tactostoma  mac r opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


100.0 


100.0 


100  .00 


100.0 
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Appendix  Table  L. 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  spring  196 3- -continued 


Station: 

5 

6 

Position: 

U9°01'  N.  126 "03 '  W. 
ij-8°58'  N.  126°05'  W. 

i|8°i+9'  N.  126"2U'  W. 
k3°kT   N.  126*26 '  W. 

Date: 

7  May  I963 

8  May  1063 

Sample  number: 

7 

8 

Time  (P.D.T.): 

2207-22U1 

OOI+9-OI23 

Sample  depth  (m. ): 

30  to  surface 

30  to  surface 

TOTAJ.  PLAlflCTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Araphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Nut 
21 

nber 
888 

Percent 

99.5 

10 

27.8 

6k 

0.3 

10 

27.8 

- 

- 

Ik 

38.9 

32 

0.2 

2 

5.5 

- 

- 

Total 


36    100 .0 


21,98U    100.0 


EUPHAUSIACEA 

Euphausia  paciflca 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


21,632     98.8 
256      1,2 


Total 


21, S 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tar le t onb e ani a  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arc  tic a 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


1     50.0 


1     50.0 


2    100 .0 
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Appendix  Table  1. 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  spring  1963- -continued 


Station: 

7 

7 

Position: 

U8''i+2'  N.  I26''3h'   w, 
i+S'i+O'  N.  126°37'  W. 

kS'kO'   N.  126''37'  W. 
hB'kS'   N.  126''3^'  W. 

Date: 

8  May  1963 

8  May  1963 

Sample  number: 

9 

10 

Time  (P.D.T.): 

0233-0307 

0312-0355 

Sample  depth  (m.J: 

30  to  surface 

150  to  30 

TOTAL  PIAlfKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

156 

3h.J 

T 

1.6 

21 

h.7 

1 

0.2 

233 

51.8 

7 

1.6 

10 

2.2 

5 

1.1 

4 

0.9 

5 

1.1 

1 

0.2 

Number 

Percent 

398 

55.5 

56 

7.8 

k 

0.6 

93 

13.0 

111 

15.5 

9 

1.2 

5 

0.7 

3 

O.k 

8 

1.1 

8 

1.1 

12 

1.7 

9 

1.2 

1 

0.1 

Total 


450 


100.1 


717 


99.9 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanpessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


136  87.2 

12  7.7 

7  h.5 

1  0,6 


312 

16 


78. U 

i+.o 

17.1 

0.2 

0.2 


Total 


156    100.0 


308 


99.9 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arc tic a 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


1     1U.3 


6    85.7 


100.0 


11.1 


11.1 


77. 8 


100.0 
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Appendix  Table  L. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  spring  I963 — continued 


Station: 

R 

R 

Position: 

US'aS'  N.  126°50'  w. 
1|8°32'   N.    126°52'   w. 

i+8°32'    N.    126°52' 
U8°33'  N,  126°50' 

W. 
W. 

Date: 

10  May  1963 

10  May  1963 

Sample  number: 

32 

33 

Time    (P.D.T.): 

0016-0055 

0059-0131 

Sample   depth    (m.)'- 

150  to  30 

30  to   surface 

TOTAL  PIANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

362 

38.6 

650 

1+7.1 

138 

1^.7 

21+6 

17.8 

3^+ 

3.6 

212 

15. k 

13^ 

li+.3 

1+6 

3.3 

60 

6.1+ 

ll+O 

10.1 

15 

1.6 

11 

0.8 

6 

0.6 

8 

0.6 

6 

0.6 

20 

1.1+ 

128 

13.6 

12 

0.9 

28 

3.0 

18 

1.3 

2 

0.2 

- 

- 

2k 

2.6 

11+ 

1.0 

2 

0.2 

1+ 

0,3 

■^59 — ronTTT 


1,381 


Total 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maxi'.nujn 


292 

6 

60 

2 
2 


80.7 

1.7 
16.6 

0^6 
0.6 


630 

96.9 

10 

1.5 

6 

0.9 

1+ 

0.6 

Total 


362 


100.2 


650 


99. 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammodytes   hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  mac r opus 
Diaphus   theta 
Lampanyctus   ritteri 
Larval  and   post- 
larval  fish 

Total 


1+0.0 
6.7 


1  6.7 

7  ^6.7 

15        100.1 


2  18.2 

3  27.3 

1  9.1 


1+5 .1^ 


11  100.0 
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Appendix  Table  1.- 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  spring  I963 — continued 


Station: 

q 

10 

Position: 

W. 
W. 

i+T"^?'  N,  125''0U'  W. 
hj'k'^'   N.  125  °06'  W. 

Date: 

11  May  1963 

12  May  I963 

Sample  number: 

3^ 

35 

Time  (P.D.T.): 

2200-2233 

OOO8-OOJ+2 

Sample  depth  (m. ): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

3 

1.2 

li+,9T6 

98.1 

15 

6.1 

96 

0.6 

89 

36.0 

160 

1.1 

- 

_ 

32 

0.2 

1 

O.k 

- 

- 

3 

1.2 

~ 

~ 

1 

o'.k 

- 

- 

133 

53.8 

- 

- 

0.8 


Total 


214-7     99.? 


15,26!^   100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 


Nematobrachion  flexipes 
Stylocheiron  maxi:num 


100.0 


13,981+    93.^ 
992    6.6 


Total 


100.0 


1U,9T6   100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


100,0 


100.0 
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Appendix  Table   1. --Analyses   of  samples   from  30-minute   oblique   tows  taken 

off  Vancouver  Island   arjd  Washington,    spring  1963--contlnued 


Station: 

11 

11 

Position: 

kj'h^'   N,  125 '28' 
k-J^k^'   N.  125 "30' 

W. 
W. 

l+T"^?'  N.  125 °30'  W. 
kl'h'o'   N.  125 °28'  W, 

Date: 

12  May  I963 

12  May  I963 

Sample  number: 

36 

37 

Time  (P.D.T.): 

O22I+-O303 

030I+-0339 

Sample  depth  (m. )= 

150  to  30 

30  to  surface 

TOTAL  PLAMKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,   eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

158 

47.2 

1,736 

84.4 

40 

11.9 

188 

9.1 

7 

2.1 

h 

0.2 

in 

12.2 

24 

1.2 

k8 

14.3 

44 

2.1 

3 

0.9 

12 

0.6 

5 

1.5 

20 

1.0 

5 

1.5 

- 

- 

7 

2.1 

16 

0.8 

T 

2.1 

- 

- 

14 


4.2 


0.4 
0.2 


Total 


335 


100.0 


2,056       100.0 


EUPHAUSIACEA 

Euphausia  pacific a 
Thysanoessa  spinifera 
Thysanoessa   longipes 
Nematoscelis   difficilis 
Tessarabrachion  oculatus 


Hematobrachion  f lexipes 
Stylocheiron  maxi:;ium 


126 

79.8 

1,648 

9i+.9 

7 

4.4 

76 

4.4 

17 

10.8 

12 

0.7 

2 

1.3 

- 

- 

4 

2.5 

- 

- 

1 

0.6 

- 

- 

1 

0.6 

- 

- 

Total 


158 


100.0 


1,736        100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammudytes   hexapterus 
Anoplopoma   fim"bria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus   theta 
Lampanyctus   ritteri 
Larval  and   post- 
larval  fish 

Total 


56.7 


33.3 


100.0 


11 

1 


91.7 
8.3 


12        100.0 
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Appendix  Table  1. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  spring  1963 — continued 


Station: 

12 

1"? 

Position: 

ilT^itJ'    N.    126  °20'   W. 
U7°45'   N.   126°iq'  W. 

47°'+5'  N.   126°19' 
i+7°i+5'   N.    126  °20' 

W. 

Date: 

12  May  I963 

12  May  I963 

Sample  number: 

38 

39 

Time    (P.D.T.): 

2215-2255 

225»-2330 

Sample   depth   (m. ): 

150  to  30 

30  to   surface 

TOTAL  PLAMTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

1+0 

16.1 

1,01+2 

7I+.O 

1^ 

5.6 

31^ 

2.1+ 

6 

2.k 

6 

0.1+ 

99 

39.9 

16 

1.1 

38 

15.3 

231+ 

16.6 

8 

3.2 

15 

1.1 

13 

5.2 

8 

0.6 

3 

1.2 

11+ 

1.0 

17 

6.9 

1+ 

0.3 

3 

1.2 

18 

1.3 

1 

0.1+ 

1+ 

0.3 

1+ 

1.6 

6 

0.1+ 

1 

0.4 

- 

- 

0.1+ 


Total 


2I+8 


99.8 


1,1+09 


100.1 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion   f lexipes 
Stylocheiron  maximum 


30 

75.0 

1,012 

97.1 

3 

7.5 

16 

1.5 

5 

12.5 

10 

1.0 

2 

5.0 

1+ 

0.1+ 

Total 


1+0  100.0 


l,0l+2  100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammodytes   hexapterus 
Anoplopoma  fiiibrla 
Electrona  arctica 
Tactostoma  mac r opus 
Diaphus   theta 
Lampanyc tus   ritterl 
Larval  and  post- 
larval  fish 

Total 


3  37.5 

1  12.5 

1  12.5 

3  37.5 

~8  100.0 


11 
2 


1 

1 

"i5~ 


73.3 
13.3 


6.7 

6.7 

100.0 
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Appendix  Table  1. 


--Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  spring  19^3 — continued 


Station: 

12 

12 

Position: 

i+T°i+5'    N.    126'"20'   W. 

kj'k'^'  N.  i26''iq'  w. 

U7°U5'  N.  126"'19'  W. 
i+7°ii5'   N.   126'"21'   w. 

Date: 

12,    13   May   I963 

13  May  1963 

Sample   number: 

^0 

i;l 

Time    (P.D.T.): 

23I+Q-OO28 

0031-0106 

Sample   depth    (m.  ): 

150  to  30 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

96 

29. 1+ 

9Q2 

69.6 

10 

3.1 

8 

0.6 

7 

2.2 

k 

0.3 

92 

28.2 

28 

2.0 

85 

26.1 

328 

23.0 

1+ 

1.2 

6 

O.i^ 

3 

0.9 

8 

0.6 

2 

0.6 

28 

2.0 

17 

5.2 

8 

0.6 

3 

0.9 

16 

1.1 

k 

1.2 

_ 

_ 

2 

0.6 

- 

- 

1 
326 


0.3 


"FT 


Total 


99. 


100.2 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  dif ficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maxi'.num 


33.3 
3.1 
3.1 
1.0 
8.3 
1.0 


8U1+ 

85.1 

56 

5.6 

80 

8.1 

12 

1.2 

Total 


QQ2    100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


75.0 


25.0 


h         100.0 


16. T 
16.7 


50.0 

16'7 
100.1 


34 


Appendix  Table   1.- 


-Analyses   of  samples   from  30-minute   oblique  tows  taken 
off  Vancouver  Island  and  Washington,    spring  I963 — continued 


Station: 

12 

12 

Position: 

U7°i+5'  N.  126''21'  W. 
J+T''^5'  N.  126*19 '  W. 

iiT°^5'  N.  126''19' 
k7''k5'   N,  126°21' 

W. 
W. 

Date: 

13  May  1963 

13  May  1963 

Sample  number: 

1|2 

^3 

Time  (P.D.T.): 

0135-02li+ 

0216-0251 

Sample  depth  (m. ): 

150  to  30 

30  to  surface 

TOTAL  PLAMCTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,   eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Car idea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

62 

16.6 

776 

65.6 

28 

7.5 

k2 

3.6 

7 

1.9 

8 

0.7 

110 

29. i^ 

82 

6.9 

8i^ 

22.5 

198 

16.7 

6 

1.6 

12 

1.0 

8 

2.1 

8 

0.7 

- 

- 

12 

1.0 

61 

16.3 

8 

0.7 

5 

1.3 

lii 

1.2 

- 

- 

1+ 

0.3 

2 

0.5 

2 

0.2 

1 

0.3 

16 

1.4 

Total 


37^+ 


100.0 


1,182 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa   longipes 
Nematoscelis   difficilis 
Tessarabrachion  oculatus 
Nematobrachion   flexipes 
Stylocheiron  maximum 


hk 

71.0 

1 

1.6 

7 

11.3 

3 

k.S 

7 

11.3 

676 

87.1 

70 

9.0 

24 

3.1 

6 

0.8 

Total 


62 


100.0 


'7b 


100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammodytes   hexapterus 
Anoplopoma  fimbEJa 
Electrona  arctica 
Tactostoma  mac r opus 
Diaphus   theta 
LampanycLus   ritteri 
Larval  and   post- 
larval  fish 

Total 


16.7 

16'7 
33.3 

33.3 
100.0 


50.0 
25.0 


25.0 


12  100.0 
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Appendix  Table   1. — Analyses   of  samples   from  30-minute   oblique  tows  taken 

off  Vancouver  Island  and  Washington,    spring  196 3- -continued 


Station: 

12 

12 

Position: 

kj'k^'   N.  126°21' 
h-j''h5'   N.  126°19' 

w. 
w. 

hj'k^'   N.  126 °19' 
U7°it5'  N.  126°21' 

W. 

w. 

Date: 

13  May  IQ63 

13  May  iq63 

Sample  number: 

hk 

h5 

Time  (P.D.T.): 

0318-0355 

0358-0431 

Sample  depth  (m. ) : 

150  to  30 

30  to  surface 

TOTAL  PIAMKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Araphipoda 
Pisces,   eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

67 

20.4 

7hk 

k6.k 

16 

h.9 

kk 

2.7 

16 

i^.9 

8 

0.5 

107 

32.6 

116 

7.2 

50 

15.2 

608 

37.9 

8 

2.5 

T 

O.k 

2 

0.6 

h 

0.3 

2 

0.6 

16 

1.0 

k6 

14.0 

8 

0.5 

6 

1.8 

32 

2.0 

_ 

_ 

k 

0.3 

2 

0.6 

k 

0.3 

6 

1.8 

8 

0.5 

Total 


328 


99. Q 


1,603 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematnscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Styiocheiron  maximum 


45 

6 

Ik 

1 

1 


67.2 

9.0 

20.9 

1.5 
1.5 


70k 
32 


9k.6 
k.3 
1,1 


Total 


^ 


100.1 


7kk 


100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammodytes   hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus   theta 
Lampanyctus   ritteri 
Larval  and   post- 
larval  fish 

Total 


12.5 
25.0 

37.5 

12.5 


1  12.5 


8  100.0 


28.6 


5  71.4 


7  100.0 
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Appendix  Table   1.- 


-Analyses   of  samples   from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,    spring  I963 — continued 


Station: 

1^ 

13 

Position: 

47°U5'  N,  127°00' 
hl°k'5'   N,  126''59' 

W. 

w. 

Ut°45'  n.  126''59'  w. 

Il7°l;5'  II.  127°00'  W. 

Date: 

13  May  1963 

13  May  1963 

Sample  number: 

hS 

hi 

Time  (P.D.T.): 

2206-22^3 

2245-2319 

Sample  depth  {m.): 

150  to  30 

30  to  surface 

TOTAJ.  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,   eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

112 

20.8 

5 

,0-2 

72.7 

71 

13.2 

Uoo 

5.7 

9 

1.7 

- 

- 

83 

15.1^ 

6h 

0.9 

177 

32.9 

1 

,056 

15.1 

8 

1.5 

20 

0.3 

5 

0.9 

16 

0.2 

k 

0,7 

16 

0.2 

32 

6.0 

96 

l.i+ 

33 

6.1 

22i+ 

3.2 

1 

0.2 

_ 

_ 

3 

0.6 

16 

0.2 

Total 


538 


100.0 


5,980         99.9 


EUPHAUSIACEA 

Euphausia  pad  fie  a 
Thysanoessa  spinifera 
Thysanoessa   longipes 
Nematoscelis   dif ficilis 
Tessarabrachion  oculatus 
Nematobrachion  f lexipes 
Styiocheiron  maxi'jium 


h3 


38.4 


17  15.2 

^+5  ^+0.2 

7  6.2 


5,01+0  99. i+ 

32  0.6 


Total 


112 


100,0 


5,072  100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammodytes   hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus   theta 
Lampanyctus   ritteri 
Larval  and  post- 
larval  fish 

Total 


37.5 
25.0 

12.5 


12.5 
12.5 

100.0 


10         50.0 

7  35.0 


15.0 


20  100.0 
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Appendix  Table   1.- 


-Analyses    of  samples   from   30-minute   oblique   tows   taken 
off  Vancouver  Island   and  Washington,    spring  I963 --continued 


Station: 

lU 

15 

Position: 

U6°ii5'  N,  I2i4-°19'  w. 

46°i+5'  N.  12U°20'  W. 

46°ii5'  N,  i2U''ii6'  w. 
i+6°l;S'  N.  ipU-UR'  w. 

Date: 

Ik   May  1963 

15  May  1963 

Sample  number: 

h8 

kq 

Time  (P.D.T.): 

2202-2236 

0039-0112 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,   eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Car idea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

6 

5.9 

29 

,kko 

98. 7 

13 

12.9 

192 

0.6 

29 

28.7 

- 

- 

1 

1.0 

_ 

_ 

h 

U.O 

19a 

0.6 

1 
^7 


1.0 
1+6.5 


Total 


101  100.0 


29,821+  99. 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maxi:num 


100.0 


28,1+80  96.7 

960  3.3 


29,1+1+0 


Total 


100.0 


100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeania  crenularis 
Ammodytes   hexapterus 
Anoplopoma  fimoria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus   theta 
Lampanyctus   ritteri 
Larval  and   post- 
larval  fish 

Total 
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Appendix  Table  1. — Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  spring  I963- -continued 


Station: 

^G 

16 

Position: 

i+6°i+5'  N.  125  °io'  w. 
i+6°i+5'  N,  125  "12'  W, 

hS'k'j'   N.  125 °12' 
U6°ii5'  N.  125 °10' 

W. 

w. 

Date: 

15  May  1963 

15  May  1963 

Sample  number: 

50 

51 

Time  (P.D.T.): 

0257-0330 

0332-0^10 

Sample  depth  (m. ) : 

30  to  surface 

150  to  30 

TOTAL  PLA1«T0N 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

2,532 

392 

56 

82.9 

12.8 

1.8 

32 

11 
8 

1.1 
0.i+ 
0.3 

16 

0.1 
0.5 

0.1 


Number 

Percent 

856 

82.9 

82 

7.9 

26 

2.5 

2 

0.2 

26 

2.5 

2 

0.2 

18 

1.7 

8 

0.8 

12 

1.2 

Total 


3,055    100.0 


1,032 


99.9 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 


Nematobrachion  f lexipes 
Styiocheiron  maximum 


2,i+48 
84 


96.7 
3.3 


-Jkk 

86.9 

58 

6.8 

i;2 

4.9 

12 

l.h 

Total 


g,53g 


100.0 


856    100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyc  tus  ritteri 
Larval  and  post- 
larval  fish 

Total 


18.2 
45.4 


9.1 
9.1 


18.2 


100.0 


50.0 


50.0 


100.0 
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Appendix  Table   1. --Analyses   of  samples   from  30-minute   oblique   tows  taken 

off  Vancouver  Island  and  Washington,    spring  1963--contlnued 


Station: 

17 

17 

Position: 

l|6"il5'  N,  125  "21' 
l+6''ii5'  N.  125°19' 

W. 

w. 

i;6"45'  N.  125  20'  W. 
kG'h'y'   N.  125°21'  W. 

Date: 

15  May  1963 

15  May  1963 

Sample  number: 

5« 

65 

Time  (P.D.T.): 

2313-2353 

0250-0323 

Sample  depth  (m. ): 

150  to  30 

30  to  surface 

TOTAL  PLAUXTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,    eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

1+78 

79.1 

928 

7h.^ 

65 

10.8 

128 

10.3 

15 

2.5 

8k 

6.7 

1 

0.2 

8 

0.6 

19 

3.1 

ko 

3.2 

8 

1.3 

6 

0.5 

9 

1.5 

16 

1.3 

_ 

k 

0.3 

2 

0.3 

k 

0.3 

5 

0.8 

12 

1.0 

1 

0.2 

_ 

_ 

1 

0.2 

16 

1.3 

ToT 


1,2U6 


Total 


100.0 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  dif ficilis 
Tessarabrachion  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 


Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 

Total 


U18 

87. u 

31 

6.5 

25 

5.2 

k 

0.8 

50.0 
25.0 


1    12.5 
1    12,5 

8    100.0 


7^8 

80.6 

176 

19.0 

1+ 

0.1^ 

Nematobrachi 
Stylocheiron 

on  flexipes 
maximum 

- 

- 

- 

- 

Total 

I178 

99.9 

92B 

100 

.0 

16.7 
83.3 


100.0 
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Appendix  Table   1. --Analyses   of  samples   from  30-minute   oblique  tows  taken 

off  Vancouver  Island   and  Washington,    spring  1963- -continued 


Station: 

18 

18 

Position: 

46°l+5'   N.   126°45' 
h6°hh'  N,  126 °45' 

W. 

w. 

46°i+i+'  N.  i26°i+5' 
k6°h5'  N.  126''h5' 

W. 
W. 

Date: 

l6  May  1963 

16  May  1963 

Sample   number: 

78 

79 

Time    (P.D.T.): 

2210-22U9 

2250-2324 

Sample   depth    (m. ): 

150  to  30 

30  to   surface 

TOTAI.  PLAinCTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,    eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Car idea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

i+0 

12.6 

96 

3  A 

3h 

10.7 

36 

1.3 

3 

1.0 

_ 

_ 

78 

21;. 6 

ko 

l.k 

81 

25.6 

616 

22.0 

6 

1.9 

Ik 

0.5 

13 

k.l 

16 

0.6 

h 

1.3 

32 

1.1 

22 

6.9 

16 

0.6 

32 

10.1 

1,876 

67.0 

_ 

_ 

k 

0.1 

2 

0.6 

56 

2.0 

Total 


317 


100.0 


2,802  100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  dif ficilis 
Tessarabrachion  oculatus 


Nematobrachion  flexipes 
Styiocheiron  maxiMum 


7.5 


22 

55.0 

k 

10.0 

8 

20.0 

2 

5.0 

1 

2.5 

28 

29.2 

k 

h.2 

hk 

45-.  8 

8 

8.3 

12 


12.5 


Total 


1+0 


100.0 


96  100.0 


PISCES 

Lampanyctus   leucopsarus 
Tarletonbeajiia  crenularis 
Ammodytes   hexapterus 
Anoplopoma   fimbria 
Electrona  arc  tic a 
Tactostoma  mac r opus 
Diaphus   theta 
Lampanyctus   ritteri 
Larval  and   post- 
larval  fish 

Total 


16.7 


83.3 


100.0 


2 

10 

"lU" 


Ik. 3 


11+.3 

71.1+ 
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Appendix  Table  2.- 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Islanid  and  Washington,  fall  I963 


Station: 

1 

2 

Position; 

46-45'  N,  124"l8'  W. 
46°1^5'  N.  124°19.5'  w. 

1+6 "1+5'  N.  I2l+"1+T'  W. 
46''i+5'  N.  124°46'  w. 

Date: 

29  Oct.  1963 

29  Oct.  1963 

Sample  number: 

1 

2 

Time  (P,D,T.): 

0110-0145 

1Q29-2003 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


0.6 


l+.l 
0.6 


1 

0.6 

6 

3.5 

155 

90,6 

23,616 


100.0 


i'olo 


Total 


171 


100.0 


23,617 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
'rnysanoessa  splnifera 
Nematoscelis  dlfficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschll 
Unidentified 


17,088 
6,528 


72.1+ 
27.6 


Total 


23,616 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacificus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
Myctophum  callforniense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


.100.0 


100.0 


100.0 


100.0 
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Appendix  Table  2, 


-Analyses  of  samples  from  30 -minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

3 

h 

Position: 

U6°U5'  N.  125 °11'  W. 
h6°h3<   N.  125 °08'  w. 

4T"15'  N.  124-29.7'  W. 
U7°15'  N.  12i|''30.3'  W. 

Date: 

30  Oct.  1963 

5  Nov.  1963 

Sample  number: 

3 

h 

Time  (P.D^T,): 

04i+8-0522 

2120-2156 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysldacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

300 

56.0 

2 

O.it 

1 

0.2 

78 

ii^.5 

2 

0.4 

6 

1.1 

37 

6.9 

3 

0.6 

3 

0.6 

102 

19.0 

0.2 


0.2 


Number 


1 
17 


Percent 


0.5 


0.1 


802 

96.5 

1 

0.1 

k 

0.5 

0.1 

0.1 
2.0 


Tcta] 


536 


100.1 


831 


99. « 


EUPHAUSIACEA 

Euphausia  pacifica 
•rr.ysanoessa  spinifera 
Nematoscelis  difflcllis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tesssrabrachion  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
Nlyctophum  californiense 
Lestidlum  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


271 

90.3 

2k 

8.0 

2 

0.7 

2 

0.7 

1 

0.3 

1 

16.7 

1 

16.7 

2 

33.3 

33.3 


100.0 


50.0 
50.0 


Thysanoessa 
Unidentified 

raschli 

- 

~ 

" 

Total 

300 

100 

.0 

h 

100 

.0 

100.0 


100.0 
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Appendix  Table  2. 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  1963--contlnued 


Station: 

5 

6 

Position: 

il7°15'   N.   12U°   kk'  w. 
J+7°15'   N.    12l+°4i+.7'  W. 

Vr°15'    N,    124''51'    W. 
U7''is'  N.  ipli's^'  w. 

Date: 

5  Nov.    1963 

6  Nov.    1963 

Sample   number: 

5 

6 

Time    (P.D.T,): 

2300-2337 

2^00-0035 

Sample  depth    (m.): 

30  to   surface 

30  to   surface 

TOTAL  PLANTCTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 


1,172 


Percent 


93.3 


16 


1.3 
5.h 


Number 


6,816 


16 


Percent 


99. 


0.2 

0.1 


Total 


1,256 


100.0 


,8!+0 


99.9 


EUPHAUSIACEA 

Euphausia  pacif ica 
'rnysanoessa  spinifera 
Nematoscells  difflcilis 
Thysanoessa  longipes 
Nematobr-achion  f lexipes 
Tesssrabrachlon  oculatus 
Thysanoessa  raschii 
Unidentified 


l,02i| 
148 


87. i^ 
12.6 


6,i 


16 


99.8 

0.2 


Total 


1,172 


100.0 


6,816 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 


Dlaphus  theta 

Engraulis  mordax 

Thaleichthys  pacif icus 

Colclabis  saira 

Tac tostoma  macropus 

Bathylagus  pacif icus 

Myc tophum  californiense 

Lestidium  ringens 

Larval  and  post- 
larval  fish 

Unidentified 

Total 
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Appendix  Table  2. --Analyses  of  samples  from  30-mlnute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

7 

fi 

Position: 

U7°15'   N.   125°09' 
U7°15'  N,   125°11' 

W. 
W. 

1+7''15'   N.   126''21'  W. 
1+7°15.5'   N.   126°l8.5' 

W 

Date: 

6  Nov.  1963 

7  Nov.    1963 

- 

Sample  number : 

7 

8 

Time    (P.D.T,): 

Ollj-8-0223 

0022-0055 

Sample  depth   (m.): 

30   to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

1,2^0 

87.3 

1 

01+2 

98.5 

32 

2,2 

1+ 

0.1+ 

72 

5.1 

2 

0.2 

kk 

3.1 

1 

0.1 

5 

0.1+ 

1 

0.1 

28 

2.0 

6 

0.6 

- 

- 

2 

0.2 

Total 


1,1+21 


100.1 


1,0^ 


100.1 


EUPHAUSIACEA 

Euphausia  paclfica 
•rnysanoessa  spinlfera 
Nematoscelis  dlfficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


152 

12.3 

1,080 

87.1 

1+ 

0.3 

h 

0.3 

PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 


Diaphus  theta 
Engraulis  mordax 
Thaleichthys  paclf icus 
Cololabis  salra 
Tactostoma  macropus 
Bathylagus  paclf icus 
Myctophum  calif ornlense 
Lestidlum  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


2 

1+0.0 

1 

20.0 

1 

20.0 

20.0 


100.0 


1+01+ 

636 


38.8 
61.0 


0.2 


Thysanoessa 
Unidentified 

raschil 

- 

- 

- 

- 

Total 

1 

2I+0 

100 

.0 

1 

01+2 

100 

.0 

100.0 


I'^'O.O 
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Appendix  Table  2. --Analyses  of  samples  from  30-niinute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  1963- -continued 


Station: 

9 

9 

Position*. 

hl^k^'    N.    12'+''42'  W. 
i+T°l+5'   N,    12U''i+2.T'  W. 

kJ'H^'   N.    124-42.7  W. 
kj'kk.'^'   N.   12i;°l+2'  W. 

Date: 

8  Nov.    1963 

8  Nov.    1963 

Sample   number: 

9 

10 

Time    (P.D„T.): 

191l_19U5 

191+9-2022 

Sample  depth   (ra.): 

30  to  surface 

30  to  surface 

TOTAL  PLANTCTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Pe 

rcent 

Number 

Percent 

10 

2l+.i+ 

3 

18.8 

2 

h.9 

2 

12.5 

3 

7.3 

2 

12.5 

16 

39.0 

T 

it3.8 

1 

2.h 

- 

- 

2.k 

19.5 


12.5 


TT 


Total 


1+1 


99. 


100.1 


EUPHAUSIACEA 

Euphausia  pacifica 
Tnysanoessa  splnifera 
Nematoscelis  dlf f icilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


Total 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
^yctophum  californiense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


100.0 


100.0 
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Appendix  Table  2. 


--Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  1963— continued 


Station: 

10 

10 

Position: 

J+-/"45'  N,  124"57'  W. 
U7''U5.5'  N.  12U°56.8'  W 

47"i^5.5'  N.  12U''56.a'  W 
kj'h'y'   N.  12it''57.2'  W, 

Date: 

8  Nov.  1963 

8  Nov.  1963 

Sample  number: 

n 

1? 

Time  (P.D.T.): 

2127-2200 

2202-2236 

Sample  depth  (m.)t 

_30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLAMKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Cephalopoda 
Annelida 
Car Ida a 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


1^92 


97.9 


32 


2.1 


T01+ 

97.2 

2 

0.3 

k 

0.6 

8 

1.1 

2 

0.3 

k 

0.6 

Total 


1,52U 


100.0 


724 


100.1 


EUPHAUSIACEA 

Euphausia  paciflca 
Thysanoessa  spinifera 
Nematoscells  difficills 
Thysanoessa  longlpes 
Nematobrachlon  flexlpes 
Tessarabrachlon  oculatus 
Thysanoessa  raschil 
Unidentified 


1,W0 
12 


99.2 
0.8 


696 


98.9 
1.1 


Total 


1,^92 


100.0 


70U 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularlE 
Dlaphus  theta 
Engraulls  mordax 
Thaleichthys  pacificus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
%ctophum  californiense 
Lestidlum  ringens 
Larval  and  post- 
larval  fish 
Unidentified 


100.0 


Total 


100.0 
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Appendix  Table  2. 


■-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

11 

11 

Position: 

4T°45'  N,   125°03. 
l+7°'+5'  W.  125  °03 

5'  W. 
W. 

k7°k^'  N,   125 °03'  W. 
i+7°it5'  N.   125°0i+'  W. 

Date: 

9  Nov.   1963 

9  Nov.  1963 

Sample  number: 

13 

li^ 

Time    (P.D.T,): 

2315-23^8 

2357-0030 

Sample  depth   (m.): 

30  to  surface 

30  to   surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 


3,TiiU 


Percent 


100.0 


1/0:0 


Number 


1,572 


k 
36 


Percent 


97.3 


0.2 
2,2 


0.2 


Total 


3,7^5 


100.0 


1,616 


?9.9 


EUPHAUSIACEA 

Euphausia  pacif ica 
'Thysanoessa  splnifera 
Nematoscelis  difficills 
Thysanoessa  longipes 
Nematobrachlon  f lexlpes 
Tessarabrachlon  oculatus 
Thysanoessa  rasehii 
Unidentified 


3,712 
32 


99.1 
0.9 


1,36k 


99.5 
0.5 


Total 


3,7kh 


100.0 


1,572 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulls  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
1%-ctophum  californiense 
Lestidium  rlngens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


100.0 


100.0 
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Appendix  Table  2. 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

12 

12 

Position: 

4t°45'  N,  125 °28'  W 
h7'k5'   N.  125 "29. 5' 

W. 

itT°'+5'  N.  125''29.5'  W. 
itT°'^5'  N.  125 °28'  W, 

Date: 

9  Nov.  1963 

9  Nov.  1963 

Sample  number: 

15 

16 

Time  (P.D.T.): 

0212-0246 

o?sn-n??3 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidarla 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

726 

92.7 

5lJ^ 

92.1 

- 

- 

7 

1.2 

_ 

_ 

1 

0.2 

21 

2.7 

21 

3.8 

5 

0.6 

1 

0.2 

18 

2.3 

8 

l.k 

k 

0.5 

3 

0.5 

1 

0.1 

_ 

8 

1.0 

3 

0.5 

Total 


783 


99.9 


558 


99.9 


EUPHAUSIACEA 

Euphausia  pacif ica 
'Thysanoessa  spinifera 
Nematoscelis  diff icllls 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschil 
Unidentified 


k6 

6.3 

673 

92,7 

5 

0.7 

0.3 


56 

10.9 

kk8 

87.2 

h 

0.8 

1.2 


Total 


726 


100.0 


511+ 


100.1 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Dlaphus  theta 
Engraulis  mordax 
Thaleichthys  pacificus 
Cololabis  salra 
Tactostoma  macropus 
Bathylagus  pacificus 
Ntyctophum  californiense 
Lestidium  rlngens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


i+0.0 


60.0 


100.0 


100.0 


100.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-mlnute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  1963  — continued 


Station: 

13 

1^ 

Position: 

hj'k^'  N.   125°l47'  W. 
U7°it5'   N.   126''1+T.2'  W. 

1+7'^'+. 6'  N,   126°i+7.2'  W 
i^7''i+5'  N.  126°U6,7'  W. 

Date: 

9  Nov.    1963 

9  Nov.   1963 

Sample  number: 

17 

15 

Time    (P,D,T,): 

220i;-2239 

22i+0-23l6 

Sample  depth   (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidarle 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thallacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

2!+8 

61^.2 

226 

69.3 

10 

2.6 

2 

0.6 

- 

- 

1 

0.3 

9 

2.3 

9 

2.8 

31 

8.0 

7 

2.1 

18 

h.l 

9 

2.8 

Ik 

3.6 

31 

9.5 

6 

1.6 

2 

0.6 

- 

- 

1 

0.3 

kj 

12.2 

38 

11.7 

3 

0.8 

- 

- 

Total 


386 


100.0 


326 


100.0 


EUPHAUSIACEA 

Euphausia  paclf ica 
Thysanoessa  splnifera 
Nematoscelis  dlfflcills 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


112 

h'^.2 

121 

i+8.8 

2 

0.8 

9 

3.6 

k 

1.6 

7'+ 

32.7 

Ikk 

63.7 

2 

0.9 

6 

2.7 

Total 


2I+8 


100.0 


226 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Dlaphus  theta 
Engraulis  mordax 
Thalelchthys  pacific us 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
^^ctophum  californlense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


17 
1 


5.6 


18 


100.0 


66.7 
22.2 


11.1 


100.0 
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Appendix  Table  2. 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963- -continued 


Station: 

li^ 

li+ 

Position: 

liT°^5'  N.  126  "16'  W. 
k'j'k5'   N.  126°lU'  W. 

l+7°l+5'  N.  126°ll+'  W. 
k^'h^'   N,  126°l6'  W. 

Date: 

10  Nov.  1963 

10  Nov.  1963 

Sample  number: 

19 

20 

Time  (P.D.T.): 

0105-0138 

Oli+O-0215 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
>4ysidacea 
Gastropod  vellger 
Isopoda 


k(X3 

81.3 

587 

81.9 

3 

0.6 

3 

O.k 

_ 

3 

o.k 

1 

0.2 

5 

0.7 

19 

3.9 

il; 

2.0 

11 

2.2 

6 

0.8 

17 

3.5 

29 

1^.0 

7 

i.k 

2 

0.3 

1 

0.2 

3 

O.k 

31 

6.3 

62 

8.6 

2 

o.k 

3 

o.k 

Total 


1+92 


100.0 


TIT 


99.5 


EUPHAUSIACEA 

Euphausia  pacifica 
'Tnysanoessa  spinifera 
Nematoscelis  difflcilis 
Thysanoessa  longipes 
Nematobrachlon  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


83 
306 

2 


20.8 

76.5 

0.5 

2.2 


220 

3T.5 

3k3 

58.1^ 

1 

0.2 

23 


3.9 


Total 


i+00 


100.0 


587 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif Icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  paclf icus 
Myctophum  californiense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 
Unidentified 


72.7 
18.2 


9.1 


3 

50.0 

1 

16.7 

2 

33.3 

Total 


11 


100.0 


100.0 


51 


Appendj-x  Table  2. 


-Analyses  of  samples  from  30-mlnute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

IS 

^f, 

Position: 

i+7°58'  N.  126°li9' 

W. 
W. 

WOS'  N.  126''22.5'  W. 
i+8°09'  N.  126°22.I|'  W. 

Date: 

10  Nov.  1963 

10  Nov.  1963 

Sample  number: 

21 

22 

Time  (P,D„T,): 

0510-05^3 

1915-1950 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnldarla 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

130 

71.0 

k 

2.2 

16 

ff.T 

22 

12.0 

1 

0.6 

k 

2.2 

k 

2.2 

1.1 


Number 


1+53 


23 


Percent 


1 

0.2 

3 

0.6 

21 

l+.O 

7 

1.3 

10 

1.9 

8 

1.5 

h.k 


Total 


183 


100.0 


526 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
Tnysanoessa  splnifera 
Nematoscelis  dlfflcllls 
Thysanoessa  longipes 
Nematobrachlon  f lexipes 
Tessarabrachion  oeulatus 
Thysanoessa  raschii 
Unidentified 


101 
28 


77.7 
21.5 


0.8 


216 

1+7.7 

221; 

k9.h 

3 

0.7 

6 

1.3 

)+ 

0.9 

Total 


130 


100,0 


^53 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleiehthys  pacif icus 
Cololabls  salra 
Tactostoma  macropus 
Bathylagus  pacif icus 
I^ctoph-um  californiense 
Lestldlum  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


100.0 


100.0 


1+2.8 
1^'3 

14.3 


28.6 


100.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

17 

18 

Position; 

i+8°15'  N.  126 "11  •  W. 
i+8''l5'  N,  126"*10.5'  w. 

kS'^k'   N.  125°5'+'  W, 
he'Sk'   N.  125''5l+.5'  W. 

Date: 

10  Nov.  1963 

10  Nov.  1963 

Sample  number: 

23 

2k 

Time  (P.D.T,): 

2053-2129 

2312-23i+7 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphauslacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  vellger 
Isopoda 


13,82l| 


\.h 


kS 

0.3 

5 

0.1 

k8 

0.3 

128 


0.9 


!+65 


i.l 


6  1.3 

1  0.2 

1  0.2 

1  0.2 


Total 


1^,053 


100.0 


hjh 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
'Thysanoessa  spinlfera 
Nematoscelis  difficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tesserabrachion  oculatus 


12,976 
816 


32 


93.9 
5.9 


0.2 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  erenularls 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
%ctophum  californiense 
Lestidium  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


100.0 


250 
215 


53.8 

h6.2 


Thysanoessa 

raschii 

_ 

_ 

" 

Unidentified 

- 

Total 

13 

821+ 

100 

.0 

h65 

100 

.0 

100,0 
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Appendix  Table  2, 


--Analyses  of  samples  from  30-mlnute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

IQ 

20 

Position: 

48°35'  N.  125°3'+.3'  W. 
J+8°36'  N.  125''33'  w. 

it8°30'  N.  12k'kk.^'   W. 
i+8''30'  N,  12U''U5'  W. 

Date: 

10  Nov.  1963 

12  Nov.  1963 

Sample  number: 

25 

26 

Time  (P.D 

.T.): 

0115-01^^8 

2112-2li+6 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Pe 

rcent 

Number 

Percent 

6k 

85.3 

50 

I12.O 

- 

- 

3 

2.5 

1 

1..3 

h 

3.h 

- 

- 

2 

1.7 

9 

12,0 

9 

7.6 

1 

1.3 

- 

- 

2 

h9 


1.7 
iH.2 


Total 


75 


99. 


119 


100.1 


EUPHAUSIACEA 

Euphaus ia  pacifica 
•rnysanoessa  splnifera 
Nematoscelis  difficilis 
Thysanoessa  longlpes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Dlaphus  theta 
Engraulis  mordax 
Thaleichthys  paclf icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
%-ctophum  californiense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


62 

1 


96.9 
1.6 


1.6 


100.0 


100.0 


k2 


8I+.0 


Thysanoessa 

raschii 

- 

- 

8 

16 

.0 

Unidentified 

- 

Total 

6k 

100 

.1 

50 

100 

.0 

54 


Appendix  Table  2. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

21 

22 

Position: 

U8°l8'  N.  125°10.5'  W. 
i;8.l8'  N.  125''12.5'  W, 

l+8''03.5'  N.  125°36.5'  w 
li8''04'  N.  125'36'  w. 

Date: 

12  Nov.  1963 

12  Nov.  1963 

Sample  number : 

27 

28 

Time  (P.D.T,): 

O33I+-OI+OT 

0519-0602 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number    Percent 

Nximber    Percent 

TOTAL  PLANTCrON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  vellger 
Isopoda 


351 

84.1+ 

795 

91.8 

10 

2.4 

2 

0.2 

T 

1.7 

- 

- 

- 

- 

5 

0.6 

h3 

10.3 

61 

7.0 

1 

0.2 

1 

0.1 

- 

_ 

2 

0.2 

1.0 


Total 


ki6 


100.0 


99.9 


EUPHAUSIACEA 

Euphausia  pacif ica 
'Tnysanoessa  spinlfera 
Nematoscelis  dlfficilis 
Thysanoessa  longipes 
Mematobrachion  f lexipes 
Tessarabrachion  oculatus 


346 
5 


98.6 

1.4 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
Myctophum  californiense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


191 
604 


24.0 
76.0 


Thysanoessa  raschii 
Unidentified 

- 

- 

Total 

351 

100 

.0 

795 

100 

.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

23 

2k 

Position: 

i+8°i+4.8'  N.  I25''l6.8'  w 
iiB^itU'  N,  I25°i8.8'  w. 

U9°02'  N.  126 "03'  W. 
U9°02'  N.  126 ""02'  W, 

Date: 

13  Nov.  1963 

13  Nov,  1963 

Sample  number: 

29 

30 

Time  (P.D.T,): 

0019-0053 

19^^6-2020 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

14 

7.7 

3 

7.0 

5 

2.7 

1 

2.3 

78 

42.9 

- 

- 

5 

2.7 

1 

2.3 

IX 

7.7 

35 

81. U 

1 

0.6 

- 

- 

65 


35.7 


2.3 


2.3 


2.3 


Total 


182 


100.0 


43 


99.9 


EUPHAUSIACEA 

Euphausla  pacifica 
Tnysanoessa  spinlfera 
Nematoscells  diff ieilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  rasehii 
Unidentified 


2 
11 


H+.3 
78.6 


7.1 


100.0 


Total 


Ik 


100.0 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabis  salra 
Tactostoma  macropus 
Bathylagus  pacif icus 
Ntyctophum  californiense 
Lestidium  rlngens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


100.0 


100.0 


56 


Appendix  Table  2.- 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  — continued 


Station: 

?i^ 

25 

Position: 

l+9'02'  N,  126 "02 '  W. 
1+9 "02'  N.  126°03'  W. 

48"55.T'  N.  l26''lU*  W. 
W55.5'  N.  126'l6'  w. 

Date: 

13  Nov.  1963 

lU  Nov.  1963 

Sample  number: 

31 

32 

Time  (P.D.T,): 

2023-2056 

0221+-0257 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 


1 

in 

1 

1 
1 


Percent 

Number 

Percent 

6.1 

21 
7 

15.9 

2.0 

83. T 
2.0 

15 

1 

3i+'l 
2.3 

2.0 
2.0 


2.0 


Total 


k9 


99.8 


kk 


100.0 


EUPHAUSIACEA 

Euphausia  paciflca 
Tnysanoessa  spinifera 
Nematoscelis  difflcilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


1 
20 


i^.8 
95.2 


Total 


21 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulls  mordax 
Thaleichthys  pacificus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
Myctophum  californiense 
Lestidlum  rlngens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


100.0 


100.0 


100.0 


1      100.0 
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Appendix  Table  2, 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  continued 


Station: 

25 

26 

Position: 

i+8°55.5'  N.  ise-ie'  w. 

i+8°55.7'  N,  ise'li^'  W, 

l+8°U9.5'  N.  126°2i+'  W. 
li-.8%8.5'  N.  126-27.5'  W 

Date: 

lit  Nov,  1963 

li|  Nov.  1963 

Sample  number: 

33 

3^^ 

Time  (P.D,T.): 

0259-0333 

0436-0510 

Sample  depth  (m,): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidarla 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysldacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

15 

41.7 

170 

90.0 

3 

8.3 

2 

1.1 

1 

2.8 

1 

0.5 

_ 

- 

7 

3.7 

15 

41.7 

8 

4.2 

1 

2.8 

- 

- 

2.8 


0.5 


Total 


36 


100.1 


i8q 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
'Thysanoessa  spinifera 
Nematoscelis  difficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


3 
12 


20.0 
80.0 


148 
21 


87.0 
12.4 


0.6 


Total 


15 


100.0 


170 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Dlaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
Myctophum  californlense 
Lestidium  rlngens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


100,0 


1      100,0 
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Appendix  Table  2, 


-Analyses  of  samples  from  30 -minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  — continued 


Station: 

26 

27 

Position: 

Wl+8.5'  N.  126°2T.5'  W 
i+8°l+q.5'  N.  126''2i+'  w. 

k8 
48 

'20.5'  N.  12T°13'  W, 
"21'  N.  12T°13'  W. 

Date: 

Ik   Nov.  1963 

l4  Nov.  1963 

Sample  number: 

35 

36 

Time  (P.D.T.): 

0516-05^+9 

1900-1934 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

25 

62.5 

152 

75.2 

- 

- 

5 

2.5 

2 

5.0 

_ 

_ 

7 

17.5 

12 

5.9 

- 

- 

10 

5.0 

5 

12.5 

15 

7.4 

- 

- 

1 

0.5 

- 

- 

3 

1.5 

1 

2.5 

- 

- 

- 

- 

1 

0.5 

- 

- 

3 

1.5 

Total 


40 


100.0 


202 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
'Thysanoessa  spinifera 
Nematoscelis  difficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Diaphus  theta 
Engraulls  mordax 
Thaleichthys  pacif icus 
Cololabls  salra 
Tactostoma  macropus 
Bathylagus  pacif icus 
l^ctophum  calif ornlense 
Lestldium  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


16 


64.0 
32.0 

4.0 


55 

36.2 

34 

22.4 

47 

30.9 

10 

6,6 

6 

3.9 

Thysanoessa 

Unidentified 

raschii 

- 

- 

- 

- 

Total 

25 

100 

.0 

152 

100 

.0 

50,0 

10.0 
10.0 


30.0 


100.0 
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Appendix  Table  2, 


-Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  1963  —continued 


Station: 

PT 

28 

Position: 

i+8°21'  N.  12t°13'  W. 
1+8'21'  N.  127°li+'  W. 

ii8°3'+'  N,  126°50'  W. 
kS'^k'    N.  126"'51'  W. 

Date: 

Ik   Nov,  1963 

lU  Nov.  1963 

Sample  number: 

3T 

38 

Time  (P.D.T,): 

1938-2011 

22l4-22l+8 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thallacea 
ftysldacea 
Gastrojx^d  vellger 
Isopoda 


Number 

Percent 

Number 

Percent 

_ 

_ 

ll4-9 

6k.2 

2 

1^.3 

k 

1.7 

1 

7.1 

8 

3.^ 

6 

U2.9 

15 

6.5 

2 

li^.3 

8 

3.^ 

1 

7.1 

12 

5.2 

_ 

- 

1 

0.1+ 

1 

T.l 

2 

0.9 

1 

7.1 

31 

13.^ 

_ 

- 

1 

0.i+ 

_ 

_ 

1 

0.4 

Total 


Ik 


99.9 


232 


99.9 


EUPHAUSIACEA 

Euphausia  pacifica 
'Thysanoessa  spinlfera 
Nematoscelis  dlfficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachlon  oculatus 
Thysanoessa  raschil 
Unidentified 


h9 

32.9 

hi 

31.5 

ko 

26.8 

8 

5.k 

5 

3.k 

Total 


lii9 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleiehthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
N^ctophum  californlense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


100.0 


100.0 


75.0 


25,0 


100.0 
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Appendix  Table  2.- 


-Analyses  of  samples  from  30 -minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963 — continued 


Station: 

28 

29 

Position: 

ii8°3U'  N.  I26''5l' 
l+B"!^'  N.  126°50' 

W. 

W, 

kQ'h^'  N.  126°35'  w, 
i+8°U3.5'  N.  126''38'  W. 

Date: 

Ik  Nov.  1963 

15  Nov.    1963 

Sample   niimber : 

39 

ko 

Time    (P.D.T,): 

2252-2326 

0037-0111 

Sample  depth   (m.): 

30  to  s\irface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

75 

^9.3 

666 

77.9 

k 

2.6 

6 

0.7 

2 

1.3 

10 

1.2 

12 

7.9 

Ik 

1.6 

17 

11.2 

12 

l.i^ 

2 

1.3 

9 

1.0 

7 

k.6 

6 

0.7 

1 

0.7 

2 

0.2 

1 

0.7 

h 

0.5 

26 

17.1 

126 

11^.7 

1 

0.7 

- 

- 

2:6 


■^55" 


Total 


152 


100.0 


99.9 


EUPHAUSIACEA 

Euphausia  pacifica 
'Fnysanoessa  spinlfera 
Nematoscells  difficilis 
Thysanoessa  longlpes 
Nematobrachion  flexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


30 

i+0.0 

18 

21+.0 

12 

16.0 

6 

8.0 

9 

12.0 

612 

91.9 

k6 

6.9 

2 

0.3 

0.9 


Total 


75 


100.0 


666 


100.0 


PISCES 

Lampanyctus  leueopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  paclficus 
Cololabls  salia 
Tactostoma  macropus 
Bathylagus  pacif icus 
%ctophum  californiense 
Lestldlum  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


100.0 


100.0 


55.6 
11.1 


22.2 

11.1 


100.0 
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Appendix;  Table  2.- 


-Analyses  of  samples  from  30 -minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963- -continued 


Station: 

29 

30 

Position: 

i+S-i+S.?'  N.  126°38'  W. 
l+8°43'  N.  126°35'  W. 

kd'k'^'   N.  127 °36'  W. 
k8°hh'   N,  127''38.5'  W. 

Date: 

15  Nov,  1963 

IT  Nov.  1963 

Sample  nxjmber: 

kl 

k2 

Time  (P,D,T.): 

OII5-OII+9 

O3IT-O35O 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLAOTCTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

1,002 

85.6 

191 

55.h 

12 

1.0 

3 

0.9 

Ik 

1.2 

1 

0.3 

8 

0.7 

lit 

k.l 

6 

0.5 

85 

2I+.6 

5 

O.k 

5 

l.k 

12 

1.0 

_ 

_ 

2 

0.2 

1 

0.3 

k 

0.4 

2 

0.6 

106 

9.0 

30 

8.7 

13 


3.8 


Total 


1,171 


100.0 


3h5 


100.1 


EUPHAUSIACEA 

Euphausla  pacif ica 
•rnysanoessa  spinifera 
Nematoscells  difflellls 
Thysanoessa  longipes 
Nematobrachion  f lexlpes 
Tessarabrachlon  oculatus 


30 

2 

10 


95.8 
3.0 

0.2 
1,0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 


Diaphus  theta 

Engraulis  mordax 
Thaleichthys  paclficus 

Cololabis 

saira 

Tactostome 
BathylaguE 

ma cr opus 
pacificus 

%ctophum 

calif orniense 

Lestidium 

ringens 

Larval  and  post- 
larval  fish 

Unidentified 
Total 


20.0 


100.0 


164 

85.9 

23 

12.0 

1 

0.5 

3 

1.6 

Thysanoessa 
Unidentified 

raschii 

- 

- 

- 

- 

Total 

1 

002 

100 

.0 

191 

100 

.0 

80.0 

20,0 


100.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-mlnute  obllq^ue  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963 --continued 


Station: 

31 

32 

Position: 

)+8'55'  N.  12T°1T'  W. 

49 '03'  N.  127 °05'  W. 

Date: 

17  Nov.  1963 

17  Nov.  1963 

Sample  number: 

h3 

kh 

Time  (P.DoT,): 

1835-1908 

2019-2053 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidaeea 
Gastropod  veliger 
Isopoda 


Number 

Percent 

Number 

Percent 

187 

60.5 

3^9 

70.2 

7 

2.3 

h 

0.8 

h 

1.3 

3h 

6.8 

5 

1.6 

h 

0.8 

11 

3.6 

12 

2.k 

10 

3.2 

5 

1.0 

13 

1^.2 

25 

5.0 

1 

0.3 

_ 

_ 

71 

23.0 

61 

12.3 

197" 


0.6 


Total 


309 


100.0 


99.9 


EUPHAUSIACEA 

Euphausia  pacifica 
'Thysanoessa  spinifera 
Nematoscelis  diffieilis 
Thysanoessa  longipes 
Nematobrachlon  flexlpes 
Tessarabrachion  oculatus 


PISCES 

Lampanyetus  leucopsarus 
Tarletonbeania  crenularis 


Dlaphus  theta 

Engraulls  mordax 

Thaleichthys  paeif icus 

Cololabis  saira 

Tactostoma  macropus 

Bathylagus  paeif icus 

%ctophum  californiense 

Lestidium  ringens 

Larval  and  post- 
larval  fish 

Unidentified 

Total 


107 

67 

1 

3 

9 


57.2 

35.8 

0.5 

1.6 

2^.8 


10 


60.0 


10.0 


30.0 


100.0 


138 
20U 

1 
6 


39.5 
58.1+ 

0.3 
1.7 


Thysanoessa  ras 

chii 

■■ 

: 

_ 

Unidentified 

Total 

187 

99 

9 

3U9 

99 

9 

2 

ilO.O 

1 

20.0 

1 

20,0 

20.0 


100.0 


63 


Appendix  Table  2. 


-Analyses  of  samples  from  30-minute  obllgue  tows  taken 
off  Vancouver  Island  and  Washington,  fall  1963  --continued 


Station: 

33 

^h 

Position: 

i+9°10'  N.  126°53'  W, 
i+g'lO'  N.  126°53.5'  w. 

U9''l5'  N,  l26°i+5'  W. 
It9°15'  N.   126°k3.k'  W, 

Date: 

IT  Nov,    1963 

IT  Nov.  1963 

Sample  number: 

^5 

1+6 

Time    (P.D.T,): 

2liv5-2219 

2301-2335 

Sample  depth   (m.): 

30  to  surface 

30  to  surface 

Number          Percent 

NiMiber         Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Serge stidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


311 

93. i^ 

25 

56.8 

2 

0.6 

1 

2.3 

2 

0.6 

2 

h.5 

IT 

5.1 

15 

3h.l 

1 

0.3 

- 

- 

- 

- 

1 

2.3 

Total 


333 


100.0 


itU      100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
'Fnysanoessa  splnifera 
Nematoscelis  dlfflcilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


112 
199 


36.0 

64.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  theta 
Engraulis  mordax 
Thaleichthys  pacif icus 
Cololabls  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
N^ctophum  californlense 
Lestidlum  rlngens 
Larval  and  post- 
larval  fish 
Unidentified 


1      100.0 


25      100.0 


Thysanoessa 
Unidentified 

raschii 

: 

- 

~ 

_ 

Total 

311 

100 

.0 

25 

100 

.0 

Total 


100.0 
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Appendix  Table  2. 


-Analyses  of  samples  from  30-mlnute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  1963--continued 


Station: 

35 

36 

Position: 

i+9°20'  N.  126°37'  W. 
49°19'  N.  126 °39'  W. 

2i9 
k9 

'hk'   N,  127''0l+'  W. 
'kk'   N.  127°03'  W. 

Date: 

18  Nov.  1963 

18  Nov.  1963 

Sample  number: 

hj 

U8 

Time  (P.D.T,): 

0017-0051 

1919-1953 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


21 
1 


7.7 

7.7 

to. 8 
3.8 


5 

1 
78 


5.9 

1.2 

91.8 

1.2 


Total 


2d      100.0 


100.1 


EUPHAUSIACEA 

Euphausia  pacifica 
'Fnysanoessa  spinlfera 
Nematoscelis  dlff icllls 
Thysanoessa  longipes 
Nematobrachion  f lexlpes 
Tessa rabrachion  oculatus 
Thysanoessa  raschii 
Unidentified 


100.0 


Total 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeanla  crenularis 
Diaphus  theta 
Engraulls  mordax 
Thaleichthys  pacificus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
%ctophum  californiense 
Lestidium  ringens 
Larval  and  post- 

larval  fish 
Unidentified 

Total 


100.0 


100.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963 — continued 


Station: 

.36 

37 

Position: 

49°!;^'  N.  IST'OS'  W. 
kq'kh'   N.  12T°03.7'  W. 

ii9°l+0'  N.  12T'll'  W. 
49°^+!'  N.  127°11'  W. 

Date: 

18  Nov.  1963 

18  Nov.  1963 

Sample  number: 

k9 

50 

Time  (P,D,T,): 

1956-2030 

2109-2143 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Serges tldae 
Cephalopoda 
Annelida 
Car Idea 
Thaliacea 
>fysidacea 
Gastropod  veliger 
Isopoda 


Number 

Pe 

rcent 

Number 

Percent 

1 

1.8 

2 

108 

98.6 

h 

T.h 

k 

0.2 

5 

9.3 

- 

- 

1 

1.8 

2 

0.1 

k2 

7T.8 

20 

0.9 

1 

1.8 

- 

- 

0.2 


Total 


514-       99. 


2,138 


100,0 


EUPHAUSIACEA 

Euphaus ia  pacifica 
•Thysanoessa  spinifera 
Nematoscelis  difficilis 
Thysanoessa  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 


Diaphus  theta 

Engraulis  mordax 

Thaleichthys  pacif icus 

Cololabis  saira 

Tactostoma  macropus 

Bathylagus  pacif icus 

Myctophum  callforniense 

Lestidium  ringens 

Larval  and  post- 
larval  fish 

Unidentified 

Total 


1  100.0 


100.0 


100.0 


248 


lA 


11.8 
88.2 


Thysanoessa 
Unidentified 

raschii 

" 

■ 

~ 

■ 

Total 

1 

100 

.0 

2 

108 

100 

.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963  --continued 


Station: 

37 

38 

Position: 

l+g'^l'  N.  12T°11'  w. 
Ug'i+O'  N.  127''ll.5'  W, 

)49°36'  N.  127 °18'  W. 
49°36'  N.  127''17'  W. 

Date: 

18  Nov.  1963 

18  Nov.  1963 

Sample  number: 

51 

52 

Time  (P.D.T.): 

21^5-2219 

2307-23'+0 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


1,620 

99-^ 

109 

T3.2 

k 

0.2 

7 

^.7 

2 

0.1 

. 

_ 

k 

0.2 

19 

>12.8 

~ 

~ 

1 

0.7 

- 

- 

11 

7"^+ 

- 

- 

1 

0.7 

0.7 


Total 


1,630 


99.9 


li+9 


±00.2 


EUPHAUSIACEA 

Euphausia  pacifica 
Tnysanoessa  spinifera 
Nematoscelis  difficilis 
Thysanoessa  longipes 
Nematobrachion  flexipes 
Tessarabrachion  oculatus 


92 
1,528 


5.7 
9^.3 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 


Diaphus  theta 

Engraulls  mordax 

Thaleichthys  pacificus 

Cololabis  saira 

Tactostoma  macropus 

Bathylagus  pacificus 

Myctophum  californlense 

Lestidium  ringens 

Larval  and  post- 
larval  fish 

Unidentified 

Total 


ko 

69 


36.7 
63.3 


Thysanoessa 

raschii 

: 

: 

_ 

- 

Unidentified 

- 

Total 

1 

620 

100 

.0 

109 

100 

.0 

100.0 

100.0 
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Appendix  Table  2. --Analyses  of  samples  from  30-mlnute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  1963  --continued 


Station: 

38 

39 

Position: 

49"36'  N.  127"1«' 
li9°36'  N.  127°17' 

W. 
W, 

50"02.5'  N.  127"5'+.5'  W. 
50°02'  N.  127°55'  W, 

Date: 

18  Nov.  1963 

19  Nov.  1963 

Sample  number: 

53 

5^ 

■Time  (P,D,T.): 

23I+U-OOI7 

21U2-2216 

Sample  depth  (m,): 

30  to  surface 

30  to  surface 

Numb.er    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphauslacea 
Copepoda 

Crustacean  larvae 
Ghaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


30 
2 

37 

1 


38.0 
2.5 

1.3 

11.4 


1,660 


12 

h 


108 

1 


UO 


90.5 


0.6 
0.2 
o.k 
0.1 


5.9 
0,1 


2.2 


Total 


79 


100.0 


1,83^ 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
'Thysanoessa  spinifera 
Nematoscelis  difflcills 
Thysanoessa  longlpes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Diaphus  theta 
Engraulls  mordax 
Thaleichthys  pacif icus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacif icus 
^^ctophum  californiense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


lU 
16 


46.7 
53.3 


100.0 


100.0 


832 


i+9.9 
50.1 


Thysanoessa 
Unidentified 

raschii 

~ 

■ 

" 

" 

Total 

30 

100 

.0 

1 

660 

100 

.0 

100.0 


100.0 
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Appendix  Table  2. 


--Analyses  of  samples  from  30-minute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963  — continued 


Station: 

ko 

i+1 

Position: 

SO'Ol'  N.  127°5T.5'  W, 
50 "01'  N.  127°5T'  W. 

49°56'  N.  128 °07'  W. 
i;9''56'  N.  128''10.5'  W. 

Date: 

19  Nov.  1963 

20  Nov,  1963 

Sample  number: 

55 

56 

Time  (P.D.T,): 

223^^-2308 

0002-0036 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

Number 


TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Carldea 
Thaliacea 
Mysidacea 
Gastropod  vellger 
Isopoda 


1,( 


2k 

28 
2 


168 


332 


Percent 
6ii.5 
1.5 

1.8 
0.1 


10.8 


21.2 


Number 


h8 
h 


Percent 


556 

62.0 

h 

o.k 

k 

o.k 

2k 

2.7 

8 

0.9 

8 

0.9 

1^ 

O.k 

236 

26.3 

5.k 
O.k 


Total 


1,562 


99.9 


99.8 


EUPHAUSIACEA 

Euphaus ia  pacifica 
'Thysanoessa  splnifera 
Nematoscelis  dlfficilis 
Thysanoessa  longlpes 
Nematobrachlon  f lexipes 
Tessarabrachion  oculatus 
Thysanoessa  raschil 
Unidentified 


836 
172 


82.9 
17.1 


360 
188 

k 
k 


6U.7 
33.8 

0.7 
0.7 


Total 


1/ 


100,0 


556 


99.9 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeanla  crenularis 
Dlaphus  theta 
Engraulis  mordax 
Thaleichthys  pacificus 
Cololabis  saira 
Tactostoma  macropus 
Bathylagus  pacificus 
Hyctophum  californiense 
Lestldlum  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


50,0 
50.0 


6 

75.0 

1 

12,5 

1 

12.5 

100,0 


100,0 


69 


Appendix  Table  2. 


-Analyses  of  samples  from  30-mlnute  oblique  tows  taken 
off  Vancouver  Island  and  Washington,  fall  I963 continued 


Station: 

k2 

^3 

Position: 

k3°k^'   N.  128°30'  W. 
i+9°^3'  N.  ISS'^^'  W. 

k9 
kg 

'2k 
"2U 

5'  N.  12T°36'  W, 
5'  N.  127°3Q'  W. 

Date: 

20  Nov,  1963 

22  Nov.  1963 

Sample  number: 

57 

58 

Time  (P.D„t0: 

0232-0306 

0i+ 12-04^7 

Sample  depth  (m.): 

30  to  surface 

30  to  surface 

TOTAL  PLANKTON 
Euphauslacea 
Copepoda 

Crustacean  larvae 
Ghaetognatha 
Cnldarla 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Cephalopoda 
Annelida 
Carldea 
Thallacea 
Mysldacea 
Gastropod  vellger 
Isopoda 


Number 


179 


Percent 


89.5 


6 

3.0 

1 

5.5 

2 

1.0 

1 

0.5 

0.5 


Number 

Percent 

266 

45.2 

8 

l.k 

18 

3.1 

42 

7.1 

2 

0.3 

2 

0.3 

21+ i+ 

^i'5 

2 

0,3 

k 

0.7 

Total 


200 


100.0 


99. « 


EUPHAUSIACEA 

Euphausla  paclf lea 
•rnysanoessa  splnlfera 
Nematoscells  dlfflcllls 
Thysanoessa  longlpes 
Nematobrachlon  flexlpes 
Tessarabrachlon  oculatus 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeanla  crenularls 
Dlaphus  theta 
Engraulis  mordax 
Thalelchthys  paclflcus 
Cololabls  salra 
Tactostoma  macropus 
Bathylagus  paclflcus 
Myctophum  callfornlense 
Lestldlum  rlngens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


Ql| 
63 

22 


52.5 
35.2 

12.3 


100.0 


172 
88 

6 


6k.j 
33.1 

2.2 


Thysanoessa  ras 
Unidentified 

chll 

- 

- 

- 

- 

Total 

179 

100 

.0 

266 

100 

.0 

100.0 


100.0 


100.0 
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Appendix  Table  2, --Analyses  of  samples  from  30-minute  oblique  tows  taken 

off  Vancouver  Island  and  Washington,  fall  I963  — continued 


Station: 

k^ 

i+!+ 

Position: 

it9''24.5'  N.  12T"39'  w. 
49''2U.5'  N.  IPT'BS'  W. 

i+9"2b'  N.  127 '27'  W. 
l+9°30'  N.  127°29'  W. 

Date: 

22  Nov.  1963 

22  Nov.  1963 

Sample  number: 

59 

60 

Time  (P.DoT.): 

0^150-0523 

0132-0206 

Sample  depth  (m.); 

30  to  surface 

30  to  surface 

Number    Percent 

Number    Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Cephalopoda 
Annelida 
Caridea 
Thaliacea 
Mysidacea 
Gastropod  veliger 
Isopoda 


15^ 

k 

20 

20 

k 


181+ 


39.5 
1.0 
5.1 
5.1 
1.0 


1.0 


1+7.2 


6U 


23.2 


2 

0.7 

II+ 

5-1 

6 

2.2 

12 

k.k 

2 

0.7 

2 

0.7 

171+ 

63.0 

Total 


390 


99. 


276 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
•rnysanoessa  spinlfera 
Nematoscelis  difficilis 
ThysanoessH  longipes 
Nematobrachion  f lexipes 
Tessarabrachion  oculatus 


86 
6h 


55.8 
41.6 

2.6 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Diaphus  that a 
Engraulls  mordax 
Thaleichthys  pacif icus 
Cololabis  salra 
Tactostoma  ma cr opus 
Bathylagus  pacif icus 
Myctophum  calif ornlense 
Lestidium  ringens 
Larval  and  post- 
larval  fish 

Unidentified 

Total 


36 
28 


56.2 
1+3-8 


Thysanoessa 
Unidentified 

raschli 

~ 

: 

: 

- 

Total 

l^k 

100 

.0 

61+ 

100 

.0 

100.0 


100.0 
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Appendix  Table  3 ■ 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  1963 


Station: 

8 

8 

Position; 

i+S'SS'  N.  126°50'  W. 
i+8''33'  N.  I26''5l'  w. 

48°33'  N.  126''51'  W 
it8°33'  N.  126''50'  W 

Date: 

8,  9  May  1963 

9  May  1963 

Sample  number: 

11 

12 

Time  (P.D.T.): 

2359-0023 

0033-0050 

Sample  depth  (m): 

150 

75 

TOTAL  PLAMTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

^8 

13.5 

6h 

0.7 

57 

16.0 

352 

k.l 

6 

l-T 

7,728 

90, i| 

85 

23.9 

6h 

0.7 

T5 

21.1 

160 

1.9 

k 

1.1 

133 

1.6 

3 

0.8 

16 

0.2 

6k 

18.0 

32 

O.i^ 

9 

2.5 

- 

- 

1 

0.3 

- 

- 

2 

0.6 

_ 

_ 

2 

0.6 

- 

- 

Total 


356 


100  .1 


5,5-^9    100.0 


EUPHAUSIACEA 

Euphausla  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longlpes 
Nematoscelis  dlfflcilis 
Tessarabrachion  oculatus 
Nematobrachion  f lexipes 
Stylochelron  maximum 


20 
27 


in. 7 
56.2 

2.1 


6k       100 .0 


Total 


48 


100.0 


6k  100.0 


PISCES 

Lamps nyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodyte  s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Tactostoma  ma cr opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
lar-v-al  fish 
Total 


25.0 
25.0 


50.0 


100.0 


133    100.0 


133    100.0 
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Appendix  Table  3. — Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  19^3 — continued 


Station: 

8 

8 

Position: 

i;8'33'  N,  126''50'  w. 
W°33'  N.  126°51'  w. 

i+8°33'  N.  I26"'5l'  w. 
J+S'SS'  N,  126°50'  w. 

Date: 

9  May  I963 

9  May   IQ63 

Sample   niimber; 

13 

11+ 

Time    (P.D.T.): 

0100-0117 

0120-0133 

Sample   depth    (m-): 

30 

15 

Number          Percent 

Number        Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Carldea 
Cumacea 
Thaliacea 


1,012 

232 

204 

26 

52 

5 

2 


65.5 

15.0 

13.2 

1.7 

0.3 
0.1 


0.3 
0.5 


12 

2.5 

231 

kS.k 

31 

6.5 

in 

8.6 

80 

16.8 

2 

O.k 

3 

0.6 

11 

2.3 

10 

2.1 

37 

7.8 

3 

0.6 

16 

3.h 

Total 


1,5^+5 


100.0 


1+77 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  dlfficilis 
Tessarabrachlon  oculatus 
Neaatobrachion  flexipes 
Stylocheiron  maximum 


958 

9^.7 

k6 

h.5 

8 

0.8 

5 

i+1.7 

5 

1+1.7 

1 

8.3 

1 

8.3 

Total 


1,012 


100.0 


12 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  ma cr opus 
Diaphus  theta 
Lampanyctus  ritterl 
Larval  and  post- 
larv-al  fish 
Total 


1+0.0 


60.0 


100.0 


50.0 


50.0 


100.0 
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Appendix  Table  3 ---Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 --continued 


Station: 


Position: 


i+6°33'  N.  126°50'  W. 
^8°33'  N.  126°^!'  W. 


i+8°3i+'  N.  I26°k8'  W. 
i+8''33'  N.  l26''i+9'  W. 


Date: 


9  May  1963 


9  May  1963 


Sample   niimber; 


15 


16 


Time    (P.D.T.): 


01^3-01^^ 


Ol4-oU-OUl6 


Sample  depth  (m-) : 


surface 


TOTAL  PLAMKTON 
Euphauslacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

12 

1.0 

l,08i^ 

92.6 

2 

0.2 

3i^ 

2.9 

30 

2.6 

k 

0.3 

2 

0.2 

0.2 


Number 

Percent 

8 

1,108 

2 

0.7 

93.2 

0.2 

19 

Ik 

IB 

2 

1.6 
1.2 

1.5 
0.2 

18 


1.5 


Total 


1,170 


100.0 


1,189 


100.1 


EUPHAUSIACKA 

Euphausia  paclf ica 
Thysanoessa  spinifera 
Thysanoessa  longlpes 
Nematoscelis  dlfficilis 
Tessarabrachion  oculatus 
Nematobrachlon  flexipes 
Stylocheiron  maximum 


Total 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Taetostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


3.3 


29 


30 


100.0 


15 


19 


15.8 
5.3 

78.9 
100.0 
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Appendix  Table  3 ■ 


-Analyses  of  samples  from  lO-minute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  I963 — continued 


Station: 

8 

R 

Position: 

kB'i^'   N,  I26'k9'   w. 
l+8°3^'  N.  I26''k8'   w. 

k8'3k<   N.  I26''k8'   W 
i+8°33'  N.  126°1;9'  w. 

Date: 

9  May  1963 

9  May  1963 

Sample  number: 

17 

18 

Time  (P.D.T,): 

01+21-0437 

OI+36-OI+52 

Sample  depth  (m.) : 

15 

30 

TCTAl  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

6 

1.9 

722 

68.5 

24 

7.6 

98 

9.3 

36 

11.4 

12 

1.1 

32 

10.2 

50 

4.7 

148 

47.0 

5h 

5.1 

2 

0.6 

_ 

- 

- 

4 

0.4 

T 

2.2 

8 

0.8 

37 

11.8 

72 

6.8 

21 

6.7 

32 

3.0 

0.6 


0.2 


Total 


315      100.0 


1,054 


99. 


EUPHAUSIACEA 

Euphausia  paclfica 
Thysanoessa  splnlfera 
Thysanoessa  longlpes 
Nematoscells  dlfficilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


- 

- 

620 

85.9 

- 

_ 

44 

6.1 

1 

16.7 

50 

6.9 

5 

83.3 

6 

0.8 

- 

- 

2 

0.3 

Total 


6      100,0 


722 


100,0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodyte s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  ma cr opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


100.0 


100,0 
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Appendix  Table  3- 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963  — continued 


Station: 

8 

8 

Position: 

48°33'  N.  l?6°49'  W. 
48°3i+'  N,  I26°i;8'  w. 

48'*3ii'  N.  126 °U8'  W. 
48°33'  N.  126 °U9'  w. 

Date: 

9  May  1963 

9  May  1963 

Sample  number; 

19 

20 

Time  (P.D.T.): 

Oi+53-0511 

0513-0536 

Sample  depth  (m.): 

T5 

150 

TOTAL  PIANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

5h6 

69.9 

156 

17.7 

66 

Q.k 

k52 

51.2 

18 

2:3 

2 

0.2 

38 

h.9 

112 

12.7 

1«) 

5.1 

26 

2.9 

5 

0.6 

3 

0.3 

6 

0.8 

2 

0.2 

ko 

5.1 

100 

11.3 

18 

2.3 

30 

3.h 

2 

0.3 

_ 

_ 

2 

0.3 

- 

- 

Tsr 


Total 


100.0 


99. 


EUPHAUSIACEA 

Euphausia  pacif ica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficllls 
Tessarabrachion  oculatus 
Nematobrachion  flexlpes 
Stylocheiron  maxim'jm 


92 

90.1 

128 

82.0 

10 

1.8 

12 

7.7 

36 

7.0 

10 

6.k 

h 

0.7 

2 

1.3 

2 

0.4 

h 

2.6 

Total 


5i^6 


100,0 


156 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodyte  s  hexapterus 
Anoplopoma  fimbria 
Electrons  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
lar.'al  fish 
Total 


20.0 
20.0 


60.0 


100.0 


33.3 


33.3 


33.3 


99.  Q 
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Appendix  Table  3. --Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  I963 — continued 


Station: 

8 

8 

Position: 

ii8°33'  N.  126''50'  w. 
it8°33'  N.  ise-jl'  w. 

U8°32'  N.  126°51'  w. 
it8°33'  N.  126''50'  W 

Date: 

9  May  1963 

9  May  1963 

Sample  number: 

21 

22 

Time  (P.D.T.): 

123it-1304 

1630-1659 

Sample  depth  (m.) : 

150 

150 

Number    Percent 

Number   Percent 

TOTAL  PLAMKTON 
Euphausiacea 
Cope pod a 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


9 

2.1 

17 

7.0 

108 

2i^.9 

19 

7.9 

5 

1.2 

9 

3.7 

226 

52.1 

150 

62.2 

7 

1.6 

15 

6.2 

2 

0.5 

1 

0.1+ 

3 

O.T 

1 

0.1+ 

3 

0.7 

1 

o.k 

55 

12.7 

1^ 

5.8 

15 

3.5 

10 

1+.2 

0.2 


1.7 


Total 


1+3'+ 


100.2 


2I+I 


EUPHAUSIACEA 

Euphausia  paciflca 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difflcilis 
Tessarabrachlon  oculatus 
Nematobrachion  flexipes 
Sty loche iron  maximum 


22.2 

66.7 
11.1 


17 


100.0 


Total 


100.0 


17 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodyte  s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Taetostoma  ma cr opus 
Diaphus  theta 
Lampanyctus  rltterl 
Larval  and  post- 
larv'al  fish 
Total 


100.0 


100.0 


100.0 


100.0 
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Appe  nd  ix . Tab le  3 • 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 

8 

8 

Position: 

i;8°33'  N.  126°50'  W. 
U8°32'  N.  126°51'  w. 

i+8°32'  N.  126°51'  w. 
l+8''33'  N.  126''50'  w. 

Date: 

9  May  1963 

9  May  1963 

Sample  number: 

23 

2h 

Time  (P.D.T,): 

1703-1720 

1723-1738 

Sample  depth  (m): 

75 

30 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumaoea 
Thaliacea 


Number 

Percent 

21 

10.7 

2 

1.0 

IOI+ 

53.1 

7 

3.6 

2 

1.0 

5 

2.6 

2 

1.0 

50 

25.5 

1 

0.5 

2 

1.0 

Number 

Percent 

h5 

8.6 

260 

49.8 

^9 

9.^ 

73 

lii.O 

3 

0.6 

1 

0.2 

1+ 

0.8 

5 

1.0 

82 

15.7 

Tota] 


196 


100.0 


522     100.1 


EUPHAUSIACEA 

Euphausia  paclflca 
Thysanoessa  splnifera 
Thysanoessa  longipes 
Nematoscells  dlfficills 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


i+5     100.0 


Total 


i+5     100,0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Aimnodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


100.0 


100.0 


100.0 


100.0 
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Appendix  Table  3- 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 

8 

8 

Position: 

l+8°33'  N.  126''50'  w. 
i;8'32'  N.  126''51'  w. 

i+8''32'   N.  126°51'  W 
U8''33'  N.  126°50'  w. 

Date: 

9  May  1963 

9  May  1963 

Sample  number: 

25 

26 

Time  (P.D.T,): 

1740-1753 

17  5  U -180  "5 

Sample  depth  (m) : 

15 

Surface 

Number    Percent 

Number   Percent 

TOTAL  PLAJMTON 
Euphauslacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphlpoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


131 

10 

22 

3 


1U2 


2.5 
40.3 
3.1 
6.8 
0.9 

0.3 
2.5 

43.7 


6.1 
6.7 

33.3 
53.3 


325     100.1 


15 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscells  diffleilis 
Tessarabrachlon  oculatus 
Nematobrachion  flexipes 
Stylochelron  maximum 


8      100.0 


Total 


8      100.0 


PISCES 

Lamps nyctus  leucopsarus 
Tarletonbeanla  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Dlaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
lar-v-al  fish 
Total 
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Appendix  Table  3 ---Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 --continued 


Station: 

8 

8 

Position: 

i+8''33'  N.  126°50'  w. 
i+8°33'  N.  126°51'  w. 

U8°33'  N.  I26''5l'  w. 
48''33'  N.  126°50'  W. 

Date: 

9  May  1963 

9  May  1963 

Sample  number; 

27 

28 

Time  (P.D.T,): 

2213-2237 

2239-2254 

Sample  depth  (m): 

150 

75 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Carldea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

9h 

36.3 

121+ 

28.5 

kk 

17.0 

20 

4.6 

Ik 

5.h 

hj 

10.8 

i^O 

15. h 

98 

22.5 

38 

ik.i 

22+ 

5.5 

1+ 

1.5 

6 

1.4 

2 

0.8 

5 

1.2 

1 

o.k 

- 

_ 

11 

i^.2 

87 

20.0 

5 

1.9 

19 

k.h 

h 

1.5 

i+ 

0.9 

2 

0.8 

1 

0.2 

Totaj 


259 


99.9 


435 


100,0 


EUPHAUSIACEA 

Euphausia  pacif lea 
'Thysanoessa  spinifera 
Thysanoessa  longlpes 
Nematoscelis  dlfflcills 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


2 

19 

1 

3 


73.4 
2.1 

20.2 
1.1 
3.2 


43 

34.7 

7 

5.6 

73 

58.9 

1 

0.8 

Total 


94 


100.0 


124 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
ATnmodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Tactostoma  macropus 
Dlaphus  theta 
Lampanyctus  rltteri 
Larval  and  post- 
lar-val  fish 
Total 


25,0 
25.0 

50,0 
100.0 


16.7 


83.3 


100.0 
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Appendix  Table  3. --Analyses  of  samples  from  10-mlnute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  1963  — continued 


Station: 

1 .  . 

8 

8 

Position: 

f+S'SS'  N.  126''50'  W. 
48°32'  N.  ise'jl'  w. 

J+8°33'  N,  126'50'  W. 
48''33'  N.  126'51'  W. 

Date: 

9  May  I963 

9  May  1963 

Sample  number: 

29 

30 

Time  (P.D.T.): 

2258-2311 

231^1-2327 

Sample  depth  (m); 

30 

15 

Number    Percent 

Number   Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


192 

k3.5 

36 

9.0 

k6 

10  A 

hj 

11.8 

10 

2.3 

55 

13.8 

2k 

5:h 

32 

8,0 

97 

22.0 

87 

21.8 

k 

0.9 

6 

1.5 

h 

0.9 

- 

- 

3 

0.7 

6 

1.5 

35 

7.9 

38 

9.5 

20 

1^.5 

82 

20.6 

3 

0.7 

_ 

_ 

3 

0-.7 

10 

2.5 

Total 


1+1+1 


99.9 


399 


100.0 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  diffieilis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylochelron  maximum 


127 

66.1 

li; 

7.3 

k^ 

22.4 

8 

h.2 

7 

19.1+ 

1 

2.8 

26 

72.2 

2 

5.6 

Total 


192 


100.0 


36 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Taetostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


75.0 
25.0 


100.0 


100.0 


100.0 
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Appendix  Table  3 ---Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  1963 — continued 


Station: 

8 

17 

Position: 

W°33'  N.  I26''5i'  w. 
i+8''32'  N.  126°50'  w. 

i+6°U5'  N,  125°20'  W. 
46°li5'  N,  125°21'  W, 

Date: 

9  May  1963 

15  May  1963 

Sample  number: 

31 

52 

Time  (P.D„T.): 

233^^-23^5 

2n?-Pi^7 

Sample  depth  (m) : 

Surface 

,.  ,,1^0 

TOTAL  PLANKTON 
Euphauslacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidarla 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 

Percent 

Number 

Percent 

_ 

_ 

nh 

1+8.6 

60 

T.O 

39 

10.9 

63^ 

Ti^.l 

55 

15.^ 

12 

1.1+ 

27 

7.5 

66 

T.7 

Ul 

11.1+ 

k2 

^.9 

3 

0.8 

- 

- 

h 

1.1 

12 

l.k 

- 

- 

20 

2.3 

2 

0.6 

2 

0.2 

6 

1.7 

- 

- 

1 

0,3 

8 

0.9 

2 

0.6 

- 

- 

h 

1.1 

Total 


856 


99. 


358 


100.0 


EUPHAUSIACSA 

Euphausia  paclflca 
Thysanoessa  splnifera 
Thysanoessa  longlpes 
Nematoscells  dlffleilis 
Tessarabrachlon  oculatus 
Nematobrachlon  flexipes 
Stylocheiron  maximum 


161 

7 
6 


92.5 

4.0 
3.h 


Total 


I7I+ 


99.^ 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodyte  s  hexapterus 
Anoplopoma  fimbria 
Electrons  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  rltterl 
Larval  and  post- 
larval  fish 
Total 


19 
1+ 


19 


1+2 


1+5.2 
9.5 

1+5.2 
99-9 


66.7 


33.3 


100.0 
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Appendix  Table  3. --Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 

17 

17 

Position: 

46*1+5'  N.  125 "21'  W. 
h6'hk'   N.  125 °20'  W. 

kG'kk'   N,  125°20'  W 
kG'k'^'   N.  125 °21'  W 

Date: 

15  May  1963 

15  May  1963 

Sample  number: 

53 

•^h 

Time  (P.D.T.): 

2139-2156 

2158-2213 

Sample  depth  (mj : 

75          ^ 

30 

N\aniber    Percent 

Number   Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thallacea 


190 

63.1 

2,352 

85.3 

58 

19.3 

26i+ 

9.6 

2k 

8.0 

32 

1.2 

- 

- 

16 

0.6 

11 

3.6 

32 

1.2 

- 

- 

h 

0.1 

8 

2.7 

16 

0.6 

1 

0.3 

8 

0.3 

3 

1.0 

16 

0.6 

k 

1.3 

8 

0.3 

2 

0.7 

8 

0.3 

Total 


301 


100.0 


2,756 


100.1 


EUPHAUSIACEA 

Euphausla  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longlpes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachlon  flexlpes 
Stylocheiron  maximum 


141 

74.2 

3 

1.6 

36 

19.0 

10 

5.3 

2,336 


99.3 
0.3 
0.3 


Total 


190 


100.1 


2,352 


99.9 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularls 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


100.0 


100.0 
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Appendix  Table  3 ---Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  1963 --continued 


Station: 

IT 

IT 

Position: 

k6°h'^'   N.   125°21'  W. 
kS'k^'   N,   125 '20'   W, 

k6°k5'   N.   125''21'  W. 
h6°hk'   N.    125°20'  W, 

Date: 

15  May  1963 

15  May  1963 

Sample   number: 

55 

56 

Time    (P.D.T.): 

22li|-222T 

2229-22I1I 

Sample  depth   (m): 

20                           ^ 

10 

TOTAL  PLAWKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thallacea 


Number 

Percent 

Number 

Percent 

1,912 

85.6 

1,672 

91.2 

l6it 

7.3 

116 

6.3 

60 

2.7 

8 

0.4 

k 

0.2 

_ 

_ 

16 

O.T 

12 

0.6 

9 

\       o.k 

1 

0.1 

k 

0.2 

k 

0.2 

8 

0.^ 

k 

0.2 

2i+ 

1.1 

16 

0.9 

32 


1.4 


Total 


2,233 


100.0 


1,833 


99.9 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinlfera 
Thysanoessa  longipes 
Nematoscells  difficllis 
Tessarabrachion  oculatus 
Nematobrachlon  flexipes 
Stylocheiron  maximum 


1,892 
16 


99.0 
0.8 


0.2 


1,6T2     100.0 


Total 


1,912 


100.0 


1,6T2 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodyte's  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Tactostoma  ma cr opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
lar-v-al  fish 
Total 


T7.8 
22,2 


100.0 


100.0 


100.0 
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Appendix  Table  3. --Analyses  of  samples  from  10-mlnute  horizontal  tows  taken 
at  stations  8  and  17,  spring  1963 --continued 


Station: 

IT 

IT 

Position: 

h6°hU'  N.   125 "20'  W. 
i+6°i;5'  N.  125 "21'  w. 

ii6°l+5'  N.   125  °19'  W. 
1+6  "1^5'  N.  125  "21'  W, 

Date: 

15  May  1963 

16  May  1963 

Sample   number: 

■37 

Sq 

Time    (P.D.T.): 

22I+2-2253 

0020-00^5 

Sample  depth   (m-): 

Surface 

150 

Number         Percent 

Number       Percent 

TOTAL  PIANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces      ' 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


T 

3.2 

86 

iv8.0 

58 

26.7 

15 

8.k 

2T 

12.4 

10 

5.6 

1 

0.5 

13 

T.3 

1+8 

22.1 

29 

16.2 

7h 

31^.1 

15 

8.1+ 

- 

- 

2 

1.1 

0.9 


0.6 

1.1 
3.h 


Total 


21T 


99.9 


179 


100.1 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinlfera 
Thysanoessa  longipes 
Nematoscells  dlffieilis 
Tessarabrachion  oculatus 
Nematobrachion  flexlpes 
Stylocheiron  maximum 


100.0 


T^ 

86.0 

7 

8.1 

1+ 

h.6 

1 

1.2 

Total 


100.0 


99.9 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodyte s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  ma cr opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


71 
1 


7h 


95.9 
l.i+ 


2.7 


100.0 


1 
Ik 


6.1 
93.3 


15- 


100.0 
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Appendix  Table  3 • 


--Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 


17 


Ji. 


Position: 


k6°k3'   N.  125''21'  W, 
i^6°4^'  N.  12^°20'  W. 


h6°k3' 


N.  125''20'  W, 
N.  125 °21'  W. 


Date: 


16  May  1963 


16  May  1963 


Sample  number: 


60 


61 


Time  (P,D„T.): 


0052-0111 


0112-0125 


Sample  depth  (m): 


75 


30 


Number 


Percent 


TOTAL  PLAIWTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


9^ 

62.2 

29 

19.2 

8 

5.3 

10 

6.6 

1 

0.7 

0.7 

3.3 

0.7 

1.3 


Number 

Percent 

15^ 

60.9 

28 

11.1 

16 

6.3 

2 

0.8 

25 

9.9 

7 

2.8 

6 

2.4 

k 

1.6 

6 

2.1+ 

2 

0.8 

3 

1.2 

Total 


151 


100.0 


253 


100.2 


EUPHAUSIACEA 

Euphausia  pacif ica 
T'hysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difficilis 
Tessarabrachion  oculatus 
Nematobrachlon  flexlpes 
Stylochelron  maximxxm 


80 

85.1 

13i^ 

87.0 

2 

2.1 

6 

3.9 

11 

11.7 

6 

3.9 

1 

1.1 

8 

5.2 

Total 


9k 


100.0 


15h 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodyte s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Taatostoma  mac r opus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


100.0 


100.0 


28.6 
42.8 


28.6 


100.0 
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Appendix  Table  3. --Analyses  of  samples  from  lO-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 

17 

17 

Position: 

k6''k'^'   N.  125 °21'  W. 
46%5'  N.  125°20'  W. 

h6°k^'   N.  125 °20'  W 
i+e^US'  N.  12S°21'  W 

Date: 

16  May  1963 

16  Mav  196^ 

Sample  number: 

62 

63 

Time  (P.D.T.): 

0128-0142 

O1I+I1-OI57 

Sample  depth  (m) : 

20 

10 

Number    Percent 

Number   Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnldaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumaoea 
Thaliacea 


531 

78.3 

5^^ 

8.0 

30 

h.k 

h 

0.6 

23 

3.h 

3 

O.k 

6 

0.9 

7 

1.0 

Ik 

2.1 

1 

0.2 

5 

0.7 

870 

77.5 

188 

16.7 

22 

2.0 

12 

1.1 

Ik 

1.2 

3 

0.3 

6 

0.5 

0.2 


0.2 
0.1^ 


100.0 


1,123 


100.1 


EUPHAUSIACEA 

Euphausia  pacif ica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  diffieilis 
Tessarabrachlon  oculatus 
Nematobrachion  flexipes 
Stylochelron  maximum 


k79 

90.2 

kl 

7.7 

5 

0.9 

6 

1.1 

99.8 
0.2 


Total 


531 


99.9 


870     100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Dlaphus  theta 
Iiampanyctus  ritteri 
Larval  and  post- 

lai'-.-al  fish 

Total 


66,7 
33.3 


100.0 


33.3 


66.7 


3    100.0 
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Appendix  Table  3. 


-Analyses  of  samples  from  10-mlnute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 

IT 

IT 

Position: 

ke'k^'   N.    125 °21' 
h6°h'y'   N.    125 "20' 

W. 
W. 

he'k'^'  N.   125 "21  • 
l+6°l+5'   N.    125 "20' 

W. 
W. 

Date: 

16  May  1963 

16  May  1963 

Sample   number; 

6k 

66 

Time    (P.D.T.): 

0159-0211 

0lH0-0!+22 

Sample  depth   (m) : 

Surface 

Surface 

Number 


Percent 


TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnldaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Number 


Percent 


2 

7 
7 

2.9 

10.3 
10.3 

2 
32 
ko 

2.3 

36.il 
1+5. J+ 

Ik 
35 

\ 

20.6 
51.5 

3 
10 

3.h 
11.4 

a 

2.9 

1 

1.1 

4« 

1 

i"5 

_ 

_ 

Total 


68 


100.0 


100.0 


EUPHAUSIACEA 

Euphausia  pacif ica 
Thysanoessa  spinifera 
Thysanoessa  longlpes 
Nematoscells  difficilis 
Tessarabrachlon  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


100.0 


100.0 


Total 


100.0 


100.0 


PISCES 

Lampanyctus  leucopsarus 

Tarletonbeania  crenularls       3^        9T.1 
Ammodyte s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  rltteri 

Larval  and  post-  1        2.8 

lar-vral  fish 
Total  35       99.9 


6  60.0 

1  10.0 

3  30.0 

10  100.0 
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Appendix  Table  3. 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  I963 — continued 


Station: 

17 

17 

Position: 

kG'k^'   N.  125 °20'  W. 
46°i^5'  N.  125 "19'  W, 

h6'k5'   N.  125°19'  w, 

kS'k'^'    N.  125 °20'  W 

Date: 

16  May  1963 

16  May  1963 

Sample  number: 

67 

68 

Time  (P.D.T.): 

OU23-OU36 

0438-0451 

Sample  depth  (m): 

10 

20 

Number    Percen' 

Number   Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thallacea 


704 
76 
16 

16 


36.7 
2.0 
2.0 


574  86.7 

T6  11.5 

6  0.9 

6  0.9 


Total 


812 


100.1 


662 


100.0 


EUPHAUSIACEA 

Euphausia  pacif lea 
Thysanoessa  spinlfera 
Thysanoessa  longipes 
Nematoscelis  dlffiellis 
Tessarabrachlon  oculatus 
Nematobrachlon  flexipes 
Stylochelron  maximum 


684 
20 


97.2 
2.8 


490 
80 


85.4 
13.9 

0.7 


Total 


704 


100.0 


5T4 


100.0 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Dlaphus  theta 
Lampanyctus  rltteri 
Larval  and  post- 
larval  fish 
Total 
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Appendix  Table  3- 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  I963 --continued 


Station: 

17 

IT 

Position: 

1+6°U5'  N.  ].25°20'  W. 
U6°45'  N.  125 °19'  W. 

U6°45 
1+6  °45 

N.  125°19'  W. 
N.  125°20'  ¥. 

Date: 

16  May  1963 

16  May  1963 

Sample  number: 

69 

70 

Time  (P.D.T.): 

Oi+5l+-050T 

0511-0529 

Sample  depth  (m^ : 

30 

75 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Carldea 
Cumaoea 
Thaliacea 


Number 

Pe 

rcent 

Number 

Pe 

rcent 

1,968 

86.9 

692 

87.9 

232 

10.2 

72 

9.2 

56 

2.5 

h 

0.5 

- 

- 

2 

0.2 

8 

0.1^ 

12 

1.5 

- 

\ 

- 

1 

0.1 

- 

- 

2 

0.2 

0.2 


2,26h 


100.0 


78- 


99.8 


EUPHAUSIACEA 

Euphausia  pacifica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscelis  difflcllis 
Tessarabrachion  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


,832 

93.1 

598 

86. i^ 

120 

6.1 

82 

11.8 

16 

0,8 

2 

0.3 

- 

- 

10 

i.k 

Total 


1,( 


100.0 


692 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeanla  crenularis 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
lar-val  fish 
Total 


100.0 


100.0 
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Appendix  Table  3. --Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  IT,  spring  I963 — continued 


Station: 

IT 

IT 

Position: 

kS'k^'   N.  125 °20'  W. 
46''il5'  N.  125°21'  W. 

U6°l+5'  N.  125°20'  W. 
he'h^'   N.  125 "21'  W. 

Date: 

16  May  1963 

16  May  1963 

Sample  number: 

Tl 

T2 

Time  (P.D.T.): 

0539-0558 

I2OT-I233 

Sample  depth  (m.): 

150 

150 

Number    Percent 

Nimber   Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thallacea 


193 

63.3 

kh 

li^A 

1 

0.3 

25 

8.2 

21 

6.9 

2 

O.T 

10 

3.3 

5 

1.6 

1 

0.3 

3 

1.0 

hi 

63.5 

7 

9.h 

5 

6.8 

10 

13.5 

6.8 


Total 


305 


100.0 


7i+ 


100.0 


EUPHAUSIACEA 

Euphausia  paclfica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoseells  dlfficilis 
Tessarabraehlon  oculatus 
Nematobrachion  flexipes 
Stylocheiron  maximum 


165 

85.5 

20 

10. i^ 

5 

2.6 

1 

0.5 

2 

1,0 

^5 

1 
1 


95. 7 

2.1 

2.1 


Total 


193 


100.0 


hi 


99.9 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeania  crenularis 
Ammodyte  s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  rltteri 
Larval  and  post- 
larval  fish 
Total 


50.0 
50.0 


100.0 
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Appendix  Table  3, 


-Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963  — continued 


Station: 

IT 

17 

Position: 

i+6°i+5'  N.  125 °21'  W. 
k6°h^'   N.    125 "20 '   W. 

46°l+5'  N.  125  °20' 
k6°h5'   N.   125 °21' 

w. 
w. 

Date: 

16  May   1963 

16  May   1963 

S  amp  le   niamb  e  r ; 

73 

7^ 

Time    (P.D.T,): 

1232-1251 

1259-1312 

Sample   depth   (mj: 

75 

30 

Number 


TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnldaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestldae 
Ctenophora 
Cephalopoda 
Annelida 
Carldea 
Cumacea 
Thallacea 


Percent 


it3.8 
50,0 


Number   Percent 


25.0 
25.0 

50.0 


6.2 


Total 


16 


100.0 


h  100.0 


EUPHAUSIACEA 

Euphausla  paclf lea 
'Thysanoessa  splnifera 
Thysanoessa  longlpes 
Hematoscells  dlfflcilis 
Tessarabrachlon  oculatus 
Nematobrachlon  flexlpes 
Stylochelron  maximum 


Total 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeanla  crenularls 
Anrmodyte  s  hexapterus 
Anoplopoma  fimbria 
Electrona  arctlca 
Taetostoma  macropus 
Dlaphus  theta 
Lampanyctus  rltterl 
Larval  and  post- 
lar^-al  fish 
Total 
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Appendix  Table  3. — Analyses  of  samples  from  10-mlnute  horizontal  tows  taken 
at  stations  8  and  17,  spring  19^3 —continued 


Station: 

IT 

17 

Position: 

46'l+5 

N. 

125 

'21'  W. 

i+6°i+5'  N 

.  125 "20'  W 

46°U5 

N, 

125 

'20'  W. 

1+6  °U5'  N 

.  125 "21'  W 

Date: 

l6  May  1963 

16 

^ay  1963 

Sample  number: 

75 

76 

Time  (P.D.T.): 

1315-1328 

1331-13^^ 

Sample  depth  (m); 

20 

10 

Number 

Percent 

Number 

Percent 

TOTAL  PLANKTON 

Euphausiacea 

- 

- 

- 

- 

Copepoda 

k 

ItO.O 

2 

25.0 

Crustacean  larvae 

2 

20.0 

2 

25.0 

Chaetognatha 

- 

- 

- 

- 

Cnidaria 

1 

10.0 

2 

25.0 

Pisces 

- 

- 

- 

- 

Amphipoda 

- 

- 

- 

- 

Pisces,  eggs 

2 

20.0 

1 

12.5 

Pteropoda 

- 

- 

- 

- 

Sergestidae 

- 

- 

- 

- 

Ctenophora 

1 

10.0 

1 

12.5 

Cephalopoda 

- 

- 

- 

- 

Annelida 

- 

- 

- 

- 

Caridea 

- 

- 

- 

- 

Cumacea 

- 

- 

- 

- 

Thaliacea 

- 

- 

- 

- 

Total 

10 

100.0 

8 

100.0 

EUPHAUSIACEA 

Euphausla  paciflca 

- 

- 

- 

- 

Thysanoessa  splnifera 

- 

- 

- 

- 

Thysanoessa  longipes 

- 

- 

- 

- 

Nematoscells  difficllis 

- 

- 

- 

- 

Tessarabrachion  oculatus 

- 

_ 

- 

- 

Nematobrachlon  flexipes 

- 

- 

- 

- 

Sty loche iron  maximum 

- 

- 

- 

- 

Total 

0 

- 

0 

- 

PISCES 

Lampanyctus  leucopsarus 

_ 

_ 

- 

_ 

Tarletonbeania  crenularis 

_ 

_ 

_ 

_ 

Ammodytes  hexapterus 

_ 

- 

_ 

- 

Anoplopoma  fimbria 

- 

- 

- 

- 

Electrona  arctica 

_ 

_ 

_ 

_ 

Tactostoma  macropus 

_ 

_ 

_ 

_ 

Diaphus  theta 

_ 

_ 

_ 

_ 

Lampanyctus  rltteri 

_ 

_ 

_ 

_ 

Larval  and  post- 

_ 

_ 

_ 

_ 

larval  fish 

Total 

0 

- 

0 

- 
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Appendix  Table  3. --Analyses  of  samples  from  10-minute  horizontal  tows  taken 
at  stations  8  and  17,  spring  I963 — continued 


Station: 

17 

Position: 

k6'k3'   N.  125 "21'  W. 
k6'k5'   N.  125 "20'  W. 

Date: 

16  May  1963 

Sample  number: 

77 

Time  (P.D.T.): 

13^7-1358 

Sample  depth  (m) : 

Surface 

Number    Percent 

Number 

Percent 

TOTAL  PLANKTON 
Euphausiacea 
Copepoda 

Crustacean  larvae 
Chaetognatha 
Cnidaria 
Pisces 
Amphipoda 
Pisces,  eggs 
Pteropoda 
Sergestidae 
Ctenophora 
Cephalopoda 
Annelida 
Caridea 
Cumacea 
Thaliacea 


Total 


EUPHAUSIACEA 

Euphausia  paclfica 
Thysanoessa  spinifera 
Thysanoessa  longipes 
Nematoscells  dlfficilis 
Tessarabraehion  oculatus 
Nematobrachion  flexipes 
Stylochelron  maximum 


Total 


PISCES 

Lampanyctus  leucopsarus 
Tarletonbeanla  crenularls 
Ammodytes  hexapterus 
Anoplopoma  fimbria 
Electrona  arctica 
Tactostoma  macropus 
Diaphus  theta 
Lampanyctus  ritteri 
Larval  and  post- 
larval  fish 
Total 


MS.  #2061 
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